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CHAPTER I 
INTRODUCTION 
P u r p o s e of S tudy 
The p u r p o s e of t h i s s t u d y was t o r e d u c e and s t a n d a r d i z e d a t a used 
t o e v a l u a t e and r a n k t r a n s p o r t a t i o n improvement p r o j e c t s . I t i s t h e 
second of a t w o - p h a s e s t u d y . In t h e f i r s t p h a s e , t h e p r o c e d u r a l model 
was d e v e l o p e d . T h i s p h a s e r e f i n e s t h e model by q u a n t i f y i n g and s t a n d ­
a r d i z i n g t h e d a t a t o be u s e d . The p r o d u c t i s an i m p l e m e n t a b l e computer 
program which r a n k s p r o j e c t s i n p r i o r i t y o r d e r . 
The P r o b l e m 
D e f i n i t i o n of Prob lem 
Ten b i l l i o n d o l l a r s i s r e q u i r e d t o f i l l t h e e s t i m a t e d highway 
n e e d s i n G e o r g i a f o r t h e p e r i o d 1 9 7 3 - 1 9 9 3 . ^ Faced w i t h an i n c r e a s e d 
r e s p o n s i b i l i t y f o r o t h e r t r a n s p o r t a t i o n modes , a highway t r u s t fund no 
l o n g e r earmarked f o r h ighways and d e c l i n i n g r e v e n u e s r e s u l t i n g from 
e n e r g y s h o r t a g e s , i t must be assumed t h a t s u f f i c i e n t r e s o u r c e s t o f i l l 
a l l t h e p r o p o s e d t r a n s p o r t a t i o n n e e d s of t h e S t a t e w i l l n o t be a v a i l a b l e . 
T h e r e f o r e , e v a l u a t i n g p r o p o s e d improvements a s i n v e s t m e n t s i s becoming 
c r u c i a l . 
The c u r r e n t r a n k i n g of t r a n s p o r t a t i o n improvement p r o j e c t s i s n o t 
u n i f o r m . Data used t o j u s t i f y n e e d s h a s n o t been r e d u c e d or s t a n d a r d i z e d 
f o r p r o j e c t c o m p a r i s o n by c o m p u t e r . The p r e s e n t method i s , t h e r e f o r e , 
t i m e consuming and c o s t l y . F u r t h e r m o r e , p r i o r i t i e s c a n n o t c o n s i s t e n t l y 
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b e v e r i f i e d . 
H i s t o r y o f P r o b l e m 
I t w a s n o t u n t i l t h e H a y d e n - C a r t w r i g h t A c t o f 1934 t h a t q u a n t i f i ­
a b l e p l a n n i n g v a l u e s w e r e n e c e s s a r y f o r p r o j e c t i m p l e m e n t a t i o n . N e e d e d 
p r o j e c t s w e r e c o n s t r u c t e d , b u t o n o c c a s i o n s t r a n s p o r t a t i o n i n v e s t m e n t s 
w e r e n o t j u s t i f i e d i n t h e g e n e r a l p u b l i c i n t e r e s t . 
P o s t W o r l d W a r I I b r o u g h t a g r e a t b o o m t o t h e h i g h w a y c o n s t r u c ­
t i o n i n d u s t r y . T h e b e n e f i t / c o s t r a t i o b e c a m e t h e p r i m e d e t e r m i n i n g 
f a c t o r i n p r o j e c t p r i o r i t y i n s o m e s t a t e s . 
T h e 1 9 6 0 ' s s a w t h e e n d o f t h e b e n e f i t / c o s t r a t i o a s t h e s o l e 
d e t e r m i n i n g f a c t o r f o r p r o j e c t j u s t i f i c a t i o n . M a n y n e w p a r a m e t e r s w e r e 
c o n s i d e r e d . S u c h v a l u e s a s s u f f i c i e n c y i n d i c e s , v o l u m e c a p a c i t y r a t i o s , 
a n d l e v e l s o f s e r v i c e b e c a m e p r o m i n e n t f a c t o r s f o r c o n s i d e r a t i o n . 
T h e F e d e r a l G o v e r n m e n t u n d e r L y n d o n J o h n s o n i n i t i a t e d a p l a n n i n g -
p r o g r a m m i n g a n d b u d g e t i n g s y s t e m . T h i s s y s t e m i m p o s e d s t r i c t r e q u i r e ­
m e n t s o n s t a t e s f o r f e d e r a l f u n d i n g . I n F Y 1 9 6 9 , t h e D e p a r t m e n t l o s t 
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1 4 . 5 m i l l i o n d o l l a r s b y n o t m e e t i n g p r e c o n s t r u c t i o n s c h e d u l e r e q u i r e ­
m e n t s . T h i s f o r c e d a n i n c r e a s e d e m p h a s i s o n m e e t i n g t h e s e c o m m i t m e n t s 
a n d b r o u g h t i n t o b e i n g t h e p r o g r a m m i n g p r o c e s s . 
A s e a r l y a s 1963 t h e G e o r g i a D e p a r t m e n t o f T r a n s p o r t a t i o n 
a t t e m p t e d t o s c h e d u l e i t s o p e r a t i o n s . H o w e v e r , t h e f i r s t s e r i o u s e f f o r t s 
b e g a n i n 1970 w i t h t h e d e s i g n a t i o n o f a P r o j e c t C o n t r o l E n g i n e e r . T h i s 
s i g n a l e d t h e a d v e n t o f c o n t e m p o r a r y m a n a g e m e n t t h e o r y i n t h e D e p a r t m e n t . 
T h e d e c i s i o n t o i n c o r p o r a t e a n e f f i c i e n c y m o d e l i n t o t h e w o r k p r o c e s s 
w a s a c o m m o n u n d e r t a k i n g i n t h e c o u n t r y , a n d w a s t h e r u l e r a t h e r t h a n 
t h e e x c e p t i o n . 
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The planning process had the responsibility of identifying what 
needed to be done. The natural follow-up was to define this need within 
practical time constraints and anticipated revenues. A further compli­
cation was the statutory limitation imposed on program funding. The 
funding for each administrative or functional category was regulated by 
State and Federal legislation. Hypothetically, if a program on the 
Federal-aid primary system was authorized for ten million dollars, and 
a program on the Federal-aid secondary system was authorized for five 
million dollars, projects could be constrained as follows: 
Federal-Aid Federal-Aid 
Primary Projects Secondary Projects 
Project 1—Cost 4 million Project 10—Cost 1 million 
Project 6—Cost 2 million Project 11—Cost 2 million 
Project 8—Cost 3 million Project 15—Cost 2 million 
Project 9—Cost 1 million 
Sum = 10 million Sum = 5 million 
Project 1 costing 12 million could not be funded within these constraints 
Therefore, a program was acceptable if the projects in each category 
were producible in the required time period for the authorized amount. 
The question was, do the projects proposed in each category constitute 
the highest priority of all projects in that category? 
Transportation interest in the 1970's turned to areas impacted 
by the National Environmental Policy Act of 1969 and the Clean Air Act 
of 1970. Citizens involvement became an important part of public works 
and the preconstruction process was altered to accommodate these changes. 
The public not only demanded to be involved in the process, but asked 
that previously intimate affairs of transportation be exposed to public 
scrutiny. This led to the beginnings of the formulation of a method­
ology for a "Priority Array for Ranking of Transportation Improvements 
4 
P r o j e c t s " i n August of 1973 f o r t h e G e o r g i a D e p a r t m e n t of T r a n s p o r t a -
4 
t i o n . T h i s work examined t h e s t a t e of t h e a r t a s w e l l a s p r o p o s e d a 
s o l u t i o n by d e s c r i b i n g a model f o r a q u a n t i f i a b l e e v a l u a t i o n of p r o j e c t 
p r i o r i t y by c a t e g o r y . 
O b j e c t i v e s of t h e Study 
The o b j e c t i v e s of t h i s s t u d y a r e t o t e s t and c a l i b r a t e t h e p r i o r ­
i t y a n a l y s i s model a n d , from i t , t o d e v e l o p an i m p l e m e n t a b l e computer p r o ­
gram which r a n k s p r o j e c t s i n p r i o r i t y o r d e r . To a c c o m p l i s h t h e s e o b j e c ­
t i v e s r e q u i r e s a t t a i n m e n t of t h e f o l l o w i n g s u b o b j e c t i v e s . 
1 . E s t a b l i s h a D e l p h i group from which v a l i d and r e l i a b l e 
t e s t i n g and c a l i b r a t i o n of t h e model can be made. 
2. I n c r e a s e t h e v a l i d i t y and r e l i a b i l i t y of t h e model by 
r e f i n i n g t h e n o r m a l i z i n g i n d e x . 
3 . I n c r e a s e t h e v a l i d i t y and r e l i a b i l i t y of t h e model by 
r e f i n i n g t h e w e i g h t f a c t o r s . 
4. R e f i n e t h e model so t h a t i t i s w o r k a b l e . 
5 . Develop a computer program f o r i m p l e m e n t i n g t h e r e f i n e d 
mode l . 
Scope of t h e S tudy 
P h a s e I , The Model 
The p r i o r i t y a n a l y s i s model i s a p r o c e d u r e t h r o u g h which p r o j e c t s 
can b e r a n k e d by t h e i r r e l a t i v e v a l u e . I t i s s t r u c t u r e d t o a l l o w p o l i c y 
makers t o p l a c e w e i g h t s on t h o s e v a l u e d e t e r m i n a t i o n s which i n f l u e n c e 
j u d g m e n t . C a t e g o r i e s of i n f o r m a t i o n a r e grouped by p a r a m e t e r s . B a s i ­
c a l l y , t h e model a p p r o a c h a s s i g n s an o v e r a l l s c o r e t o each p r o j e c t by 
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summing the product of individual parametr ratings and their relative 
weights, expressed mathematicaly: 
P 





S = overal score or rating of project 
P 
^ = summation of evaluating parametrs from 1 to p 
i=l 
p = number of evaluating parametrs 
= weight factor of parametr i 
R̂  = individual score of evaluating parametr i 
n 
L (rj x wj> 
R . - ^ • 
1 n 
n = number of parametr factors within each parametr weight i 
Wj = weight of parametr factor j within parametr i 
rj = rating of parametr factor j within parametr i 
(See Appendix C) 
The application of the model can be viewed within the folowing 
framework: 
1. Highway improvement projects are categorized according to 
their functional classifcation and improvement types so 
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t h a t t h e y may be compared u n d e r c o m p a t i b l e s e t s of p a r a m e t e r s ; 
2 . The e v a l u a t i n g p a r a m e t e r s p e r t i n e n t t o each c a t e g o r y under 
c o n s i d e r a t i o n a r e i d e n t i f i e d ; 
3 . The r e l a t i v e i m p o r t a n c e of t h e e v a l u a t i n g p a r a m e t e r s i s 
d e t e r m i n e d and e x p r e s s e d t h r o u g h a s e t of w e i g h t i n g f a c t o r s ; 
4 . The r a t i n g of each p a r a m e t e r i s d e r i v e d t h r o u g h o b j e c t i v e 
and a n a l y t i c a l methods where p o s s i b l e , o t h e r w i s e t h r o u g h 
s u b j e c t i v e j u d g m e n t s , f o r each p r o j e c t i n each c a t e g o r y ; and 
5 . The o v e r a l l r a t i n g of each p r o j e c t i s t h e n d e r i v e d by 
m u l t i p l y i n g each p a r a m e t e r r a t i n g ( S t e p 4) by i t s w e i g h t i n g 
f a c t o r s ( S t e p 3 ) . P r i o r i t i e s f o r each c a t e g o r y a r e d e t e r ­
mined by summing t h e p r o d u c t s f o r a l l p a r a m e t e r s . 
A s c h e m a t i c of t h e p r o p o s e d p r i o r i t y a n a l y s i s p r o c e d u r e i s a s 
shown i n F i g u r e 1 . 
Phase II, The T e s t i n g and C a l i b r a t i o n P r o c e s s 
Phase II i s t h e p r i m a r y s u b j e c t of t h i s r e p o r t . I t was u n d e r t a k e n 
t o r e f i n e , t e s t , and c a l i b r a t e t h e model by q u a n t i f y i n g and s t a n d a r d ­
i z i n g t h e d a t a u s e d . The c a l i b r a t i o n and t e s t i n g p r o c e s s a p p l i e d t h e 
D e l p h i T e c h n i q u e t o i d e n t i f y a s c o r e f o r randomly s e l e c t e d p r o j e c t s . 
(The D e l p h i T e c h n i q u e i s a method of g a i n i n g c o n s e n s u s t h r o u g h e x p e r t 
5 6 7 
o p i n i o n . ) ' ' The sample p r o j e c t s used were s e l e c t e d from p r o j e c t s 
i d e n t i f i e d in t h e G e o r g i a D e p a r t m e n t of T r a n s p o r t a t i o n ' s F i v e Year 
g 
Work P r o g r a m . 
The D e l p h i T e c h n i q u e was f i r s t c o n c e i v e d i n t h e e a r l y 1 9 6 0 ' s 
by two r e s e a r c h s c i e n t i s t s a t t h e RAND C o r p o r a t i o n a s a means of p o o l i n g 
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PROJECTS BY OSSIFICATION AND [MPROVEMENT 
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Project Scheduling 
Figure 1. Schematic Diagram of Priority Analysis Procedure 
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v a l i d i t y w i t h p r o m i s i n g r e s u l t s . T h e D e l p h i T e c h n i q u e h a s s i n c e b e e n 
e x t e n d e d a n d i m p r o v e d a n d f o u n d s u c c e s s f u l a p p l i c a t i o n s i n a r e a s s u c h a s 
l o n g - r a n g e t e c h n o l o g i c a l f o r e c a s t i n g , v a l u e j u d g m e n t s , e v a l u a t i o n o f 
c o r p o r a t e a n d p o l i c y p l a n n i n g b y p u b l i c a g e n c i e s . 
T h e D e l p h i T e c h n i q u e i s a p r o c e s s f o r t h e c o n t r o l l e d e l i c i t a t i o n 
o f g r o u p o p i n i o n b y a n i t e r a t i v e u s e o f q u e s t i o n n a i r e s w i t h a s e l e c t i v e 
f e e d b a c k o f e a r l i e r g r o u p r e s p o n s e s a s a n i n f o r m a t i o n a l i n p u t f o r l a t e r 
r e f e r e n c e b y g r o u p m e m b e r s . I t h a s t h e f o l l o w i n g u n i q u e , d i s t i n c t i v e 
f e a t u r e s : 
1. E x p e r t o p i n i o n ; 
2 . G r o u p r e s p o n s e w i t h a n o n y m i t y ; a n d 
3. I t e r a t i v e p r o c e s s w i t h c o n t r o l l e d f e e d b a c k . 
O n c e t h e D e l p h i T e c h n i q u e a r r i v e d a t a p r i o r i t y v a l u e f o r t h e 
s a m p l e p r o j e c t s , t h e m o d e l s c o r e s w e r e t h e n c o m p a r e d t o t h e D e l p h i 
s c o r e s . A d j u s t m e n t s w e r e t h e n m a d e b y n o r m a l i z a t i o n a n d b y v a r y i n g 
p a r a m e t e r w e i g h t s t o c a l i b r a t e t h e m o d e l . 
A s c h e m a t i c d i a g r a m o f t h e t e s t i n g a n d c a l i b r a t i o n p r o c e s s f o r 
t h e p r i o r i t y a n a l y s i s p r o c e d u r e i s a s s h o w n i n F i g u r e 2 . T h e s p e c i f i c 
s t e p s i n v o l v e d w e r e t o ( a ) d e t e r m i n e t h e c a t e g o r i e s o f p r o j e c t s t o b e 
t e s t e d ; ( b ) p a i r t h e c a t e g o r i e s s e l e c t e d ; ( c ) s e l e c t a n d r e f i n e p a r a ­
m e t e r s t o b e u s e d i n t h e m o d e l ; ( d ) d e t e r m i n e t h e s a m p l e s i z e ; ( e ) o r ­
g a n i z e t h e D e l p h i ( e x p e r t ) g r o u p f o r c a l i b r a t i o n ; a n d , ( f ) r a n k t h e 
p r o j e c t s f o r t e s t i n g a n d c a l i b r a t i o n . 
9 
F o r m u l a t e T e s t a n d 
C a l i b r a t i o n M e t h o d o l o g y 
S a m p l e P r o j e c t 
S e l e c t i o n 
O r g a n i z e E x p e r t G r o u p 
f o r P r o j e c t R a n k i n g 
R a n k S a m p l e P r o j e c t s 
b y P r i o r i t y M o d e l 
R a n k S a m p l e P r o j e c t s 
b y E x p e r t G r o u p U s i n g 
D e l p h i T e c h n i g u e 
C o m p a r e E x p e r t a n d 
M o d e l R e s u l t s a n d m a k e 
P r e l i m i n a r y A d j u s t m e n t s 
C a l i b r a t e M o d e l U s i n g 
S e n s i t i v i t y A n a l y s i s b y 
C o m p a r i s o n B e t w e e n E x p e r t 
a n d M o d e l R e s u l t s 
P r e p a r e D o c u m e n t a t i o n 
a n d F i n a l R e p o r t 
Figure 2. Schematic Diagram of Testing and Calibration Process 
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CHAPTER I I 
PROCEDURE USED FOR P R E P A R I N G THE MODEL 
FOR T E S T I N G AND C A L I B R A T I O N 
D e t e r m i n i n g t h e C a t e g o r i e s o f P r o j e c t s t o b e T e s t e d 
T h e f i r s t s t e p o f t h e p r o p o s e d p r o c e d u r e w a s t o s e g r e g a t e t h e 
i m p r o v e m e n t p r o j e c t s i n t o c a t e g o r i e s b y t h e i r f u n c t i o n a l c l a s s i f i c a t i o n 
a n d i m p r o v e m e n t t y p e s . T h e c a t e g o r i z a t i o n o f i m p r o v e m e n t s p e r m i t s t h e 
p r o j e c t s t o b e e v a l u a t e d u n d e r d i f f e r e n t b u t c o m p a t i b l e s e t s o f c r i ­
t e r i a . I n a d d i t i o n , c a t e g o r i z a t i o n p r o v i d e s a b a s i s f o r l e g i s l a t i v e a n d 
a d m i n i s t r a t i v e d i r e c t i v e s i n t e r m s o f r e s o u r c e a l l o c a t i o n , f u n d a p p r o p r i ­
a t i o n , p o l i c y m a k i n g a n d s y s t e m p r i o r i t i e s . 
T h e f u n c t i o n a l c a t e g o r i e s u s e d f o r t h e p r i o r i t y p r o c e d u r e a r e : 
I n t e r s t a t e 
R u r a l A r t e r i a l s 
U r b a n A r t e r i a l s 
R u r a l C o l l e c t o r s 
U r b a n C o l l e c t o r s 
L o c a l A c c e s s 
I t w a s f e l t t h a t t h e p r e c e d i n g c o u l d g e n e r a l l y f i t a n y h i g h w a y f u n c t i o n a l 
c l a s s i f i c a t i o n . 
T h e c a t e g o r i z a t i o n o f i m p r o v e m e n t t y p e w a s b r o k e n i n t o t h e f o l ­
l o w i n g s e v e n g r o u p s : 
New C o n s t r u c t i o n 
R e c o n s t r u c t i o n a n d U p g r a d i n g 
M i n o r U p g r a d i n g 
S t r u c t u r e s 
S a f e t y I m p r o v e m e n t s 
T r a f f i c E n g i n e e r i n g I m p r o v e m e n t s 
S p e c i a l P r o j e c t s 
1 1 
T a b l e 1 g i v e s a d e t a i l e d d e s c r i p t i o n o f e a c h t y p e i m p r o v e m e n t . 
P a i r i n g o f t h e C a t e g o r i e s S e l e c t e d 
E x a m i n a t i o n o f e a c h o f t h e s i x f u n c t i o n a l c l a s s i f i c a t i o n s w i t h 
e a c h i m p r o v e m e n t t y p e i n t h e c a l i b r a t i o n p r o c e s s w a s p r a c t i c a l l y i m p o s ­
s i b l e . T h i s w o u l d h a v e n e c e s s i t a t e d i n v e s t i g a t i o n o f a p o s s i b l e f o r t y -
t w o c a t e g o r i e s o f p r o j e c t s . T h e r e f o r e , i t w a s d e c i d e d t o r a n d o m l y p a i r 
i m p r o v e m e n t t y p e s a n d f u n c t i o n a l c l a s s i f i c a t i o n s t h e r e b y l i m i t i n g t h e 
n u m b e r o f c a t e g o r i e s t o b e u s e d i n t h e c a l i b r a t i o n . 
A s n e w c o n s t r u c t i o n o n t h e I n t e r s t a t e S y s t e m h a s b e c o m e t h e f o c a l 
p o i n t o f d i s c u s s i o n a n d t h e s e p r o j e c t s a r e w e l l k n o w n , a d e c i s i o n w a s 
m a d e t h a t t h i s p a i r i n g b e t w e e n i m p r o v e m e n t t y p e a n d f u n c t i o n a l c l a s s b e 
e x e m p t f r o m t h e r a n d o m p a i r i n g p r o c e s s . I n t e r s t a t e a n d n e w c o n s t r u c t i o n 
w e r e p a i r e d a n d t h i s i m p r o v e m e n t t y p e a n d f u n c t i o n a l c l a s s w e r e e l i m i ­
n a t e d f r o m t h e p a i r i n g p r o c e s s . 
It w a s a l s o c o n c l u d e d t h a t t h e p r o g r a m m i n g p r o c e s s a t t h e p r e s e n t 
t i m e s h o u l d c o n s i d e r s p e c i a l p r o j e c t s p r i o r i t i e s s u b j e c t i v e l y . T h e r e ­
f o r e , t h e s p e c i a l p r o j e c t s t y p e o f improvement w a s not considered in t h e 
m o d e l . 
T h e r a n d o m p a i r i n g r e s u l t e d i n t h e f o l l o w i n g : 
L o c a l R o u t e s — S a f e t y I m p r o v e m e n t s 
R u r a l A r t e r i a l s — M i n o r U p g r a d i n g s 
U r b a n A r t e r i a l s — T r a f f i c E n g i n e e r i n g I m p r o v e m e n t s 
U r b a n C o l l e c t o r s — R e c o n s t r u c t i o n a n d M a j o r U p g r a d i n g s 
R u r a l C o l l e c t o r s — S t r u c t u r e s 
I n t e r s t a t e s — N e w C o n s t r u c t i o n ( a r b i t r a r i l y s e l e c t e d ) 
S e l e c t i o n a n d R e f i n e m e n t o f P a r a m e t e r s t o b e U s e d i n t h e M o d e l T h e e v a l u a t i n g p a r a m e t e r s d e v e l o p e d i n t h e m o d e l m e a s u r e t h e 
c r i t i c a l i m p a c t s o f a l l c a t e g o r i e s o f h i g h w a y p r o j e c t s w i t h o u t r e q u i r i n g 
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T a b l e 1. T y p e s o f I m p r o v e m e n t s 
1. New h i g h w a y c o n s t r u c t i o n 
N e w h i g h w a y c o n s t r u c t i o n a n d r e l a t e d e n g i n e e r i n g w o r k . 
2. R e c o n s t r u c t i o n a n d m a j o r h i g h w a y u p g r a d i n g 
R e c o n s t r u c t i o n , r e l o c a t i o n , r e a l i g n m e n t , a d d i t i o n a l l a n e ( s ) , 
a n d w i d e n i n g . 
3 . M i n o r h i g h w a y u p g r a d i n g 
R e s u r f a c i n g , r e p a v i n g , g r a d i n g , d r a i n a g e , p a v i n g s h o u l d e r s a n d 
s u r f a c e t r e a t m e n t . 
4. S t r u c t u r e s , n e w a n d r e p l a c e m e n t s 
B r i d g e s t r u c t u r e s , c u l v e r t s , s i g n s u p p o r t s t r u c t u r e s a n d 
s p e c i a l s t r u c t u r e s . 
5. S a f e t y i m p r o v e m e n t s 
S a f e t y p r o j e c t s , p e d e s t r i a n o v e r p a s s e s , g u a r d r a i l s , m e d i a n s , 
s e p a r a t o r a n d s i d e w a l k c o n s t r u c t i o n s , s t r e e t l i g h t i n g , r o a d w a y 
s e p a r a t i o n s t r u c t u r e s , r a i l r o a d s i g n a l s , a n d c r o s s i n g m a r k i n g s , 
6. T r a f f i c e n g i n e e r i n g i m p r o v e m e n t s 
T O P I C S , i n t e r s e c t i o n i m p r o v e m e n t s , t r a f f i c s i g n a l s , f l a s h 
a n d o v e r h e a d s i g n i n g . 
7. S p e c i a l p r o j e c t s 
P r o j e c t s t h a t c a n n o t b e c l a s s i f i e d i n t o a n y o f t h e a b o v e 
i m p r o v e m e n t t y p e s , s u c h a s r e s t a r e a , w e i g h i n g s t a t i o n , 
b e a u t i f i c a t i o n p r o j e c t s , e t c . 
T r a f f i c O p e r a t i o n s P r o j e c t s I m p r o v i n g C a p a c i t y a n d S a f e t y 
S p e c i a l p r o j e c t s w i l l b e r a n k e d s u b j e c t i v e l y . 
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E X T E N S I V E C H A N G E S I N E X I S T I N G D A T A C O L L E C T I O N S Y S T E M S . T H E Y WERE I D E N T I ­
F I E D FROM E X I S T I N G E V A L U A T I O N P R O C E D U R E S W I T H A D D I T I O N S TO P R O V I D E A D E ­
Q U A T E C O V E R A G E O F A L L S I G N I F I C A N T I M P A C T S . T A B L E 2 G I V E S A L I S T OF T H E 
P A R A M E T E R S AND T H E I R F A C T O R S . 
A P P E N D I X A L I S T S T H E P A R A M E T E R S A L O N G W I T H T H E C O R R E S P O N D I N G 
D E P A R T M E N T A L O F F I C E R E S P O N S I B L E FOR E V A L U A T I N G AND R A T I N G E A C H F A C T O R . 
A P P E N D I X B SHOWS T H E C R I T E R I A AND S C A L E S U S E D TO E V A L U A T E E A C H F A C T O R . 
D E T E R M I N I N G T H E S A M P L E S I Z E 
G 
T H E C U R R E N T F I V E Y E A R C O N S T R U C T I O N WORK PROGRAM C O N T A I N S MORE 
T H A N 1 , 5 0 0 P R O J E C T S AND T H E P R A C T I C A L I T Y O F E X A M I N I N G T H I S NUMBER WOULD 
P R E C L U D E R E A L I S T I C T I M E C O N S T R A I N T S F O R C A L I B R A T I O N . T H E S I X C A T E G O R I E S 
O F P R O J E C T P A I R I N G I M P R O V E M E N T T Y P E AND F U N C T I O N A L C L A S S I F I C A T I O N HAD TO 
B E L I M I T E D TO A R E A S O N A B L E NUMBER OF P R O J E C T S . I T WAS D E C I D E D TO U S E T E N 
P R O J E C T S FOR E A C H P A I R , C O M P R I S I N G A T O T A L OF S I X T Y P R O J E C T S . 
O R G A N I Z I N G T H E D E L P H I ( E X P E R T ) G R O U P FOR C A L I B R A T I O N 
T H E O B J E C T I V E O F O R G A N I Z I N G T H E D E L P H I ( E X P E R T ) GROUP WAS TO 
A R R I V E AT A C O N S E N S U S S C O R E FOR E A C H OF T H E S I X GROUPS OF T E N P R O J E C T S . 
T H E S E S I X T Y P R O J E C T D E L P H I S C O R E S WOULD B E U S E D T O C A L I B R A T E T H E MODEL 
B Y M I N I M I Z I N G T H E S Q U A R E D D I F F E R E N C E S B E T W E E N T H E S E S C O R E S AND T H E MODEL 
S C O R E S . 
T H E F I R S T A S S U M P T I O N WAS T H A T A BROAD R E P R E S E N T A T I O N O F B O T H S T A F F 
P E R S O N N E L AND P R O J E C T P R I O R I T Y P O L I C Y M A K E R S O U T S I D E T H E D E P A R T M E N T WOULD 
B E D E S I R A B L E . A F T E R C O N S I D E R A B L E D I S C U S S I O N , T H E GROUP WAS C O N F I N E D TO 
T H E D E P A R T M E N T S T A F F . T H E R E L A T I V E E A S E OF A S S E M B L Y OF T H E G R O U P , T H E 
E X P E R T N E S S O F T H E S T A F F ON P R O J E C T P R I O R I T Y , AND T H E A C C E P T A B I L I T Y O F S T A F F 
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Table 2. List of Evaluating Parameters and Component 
Factors 
1. Need Parameter: 
Identified by transportation plan(s); 
Identified by state, regional or local officials; 
Identified by department officials; and, 
Community response or local opinion(s). 
2. Physical Deficiency Parameter: 
Structure condition; 
Structure adequacy; 
Pavement condition; and, 
Pavement adequacy. 
3. Operational Deficiency Parameter: 
Existing and projected traffic volume; 
Service level—volume/capacity ratio; 
Operating speed or delay factor; and, 
Roadway alignment and geometries. 
4. Safety Deficiency Parameter: 
Accident experience; 
Accident potential; and, 
Roadway alignments and geometries. 
5. Continuity Parameter: 
Continuity with existing highway network; 
Coordination with multi-modal facilities; and, 
Coordination with other highway improvement projects. 
6. Benefit/Cost Parameter: 
Benefit/cost ratio—user benefit only. 
7. Economic Parameter: 
Conformity with state, regional or local comprehensive 
and development plan(s); 
Impacts on land value and development; 




Tourism or recreational activities 
Employment 
Impacts on public services. 
Table 2. List of Evaluating Parameters and Component 
Factors (Continued) 
Social Parameter: 
Displacement of residential and commercial units; 
Impacts on social patterns in affected communities; 
Disruption to communities during construction; and, 
Preservation of historic, religious, and institutional 
sites. 
Environmental Parameters: 
Impacts on aesthetics and scenic enhancement; 
Impacts on air pollution; 
Impacts on water pollution; 
Impacts on noise pollution; 
Impacts on physical resources; and, 
Impacts on biological resources. 
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opinion were strong points for including only department members in the 
group. The major disadvantage was the lack of universal acceptance of 
the process. It is hoped that the parameter weights derivation process 
which did include outside opinion will overcome the disadvantage. 
The priority process was guided in the Department by a technical 
committee to insure an acceptable priority process and to give policy 
guidance to the study. The group should insure acceptance of the cali­
bration results; and as they are experts in transportation priority selec­
tion, it was decided to use the technical committee as the Delphi group. 
The following persons participated in the experiment: 
Drew A. Brown State Transportation Programming Engineer 
Emery S. Horvath Chief, Bureau of Program Development 
Robert C. Kirk State Transportation Planning Engineer 
Wendell Lawing Asst. State Highway Bridge Engineer—Design 
Robert E. Bowling Chief, Plan Development Bureau 
Floyd Hardy Chief, Environmental Analysis Bureau 
Alton G. Wiggers Asst. State Highway Maintenance Engineer 
John T. Kratzer State Highway Bridge Design Engineer 
Wyndald Ethridge State Highway Road Design Engineer 
William D. McCoy Asst. State Highway Urban Engineer 
Kirby D. Hamil Asst. State Highway Urban Engineer 
Archie C. Burnham State Highway Traffic and Safety E n g i n e e r 
Don Senkbeil Asst. State Highway Traffic and Safety Engineer 
Jose Nieves Systems Development Administrator 
Robert L. Alston State Highway Location Engineer 
Jack Murphy Scheduling Engineer—Tennille District 
Ranking the Projects for Testing and Calibration 
In this step the ten sample projects in each category were sub­
jectively scored by the experts and ranked according to their score. 
The purpose of this effort was to establish a Delphi standard to compare 
against the total parameter score from the model. Figure 3 is a com­
pleted example of the form used. 
Standard information was given on each project to the expert group 
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The projects were then ranked subjectively. The scores were re-ranked 
by the expert group until a statistical comparative level was reached. 
Figures 4 and 5 are examples of the statistical forms used. The under­
lying assumption of the Delphi technique is that weakly held opinions 
will move towards the mean of strongly held opinions when reevaluated. 
It is assumed that the more strongly held opinions are closer to the 
truth. It was emphasized that first reactions were the most important. 
The sample projects were next ranked in each category by the model. 
Appendix C gives an example of the priority model for one of the sample 
projects. The histogram in Figure 5 indicates the dispersion in first 
round values, and the example in Appendix C illustrates the rapid con­
vergence in subsequent iterations. 
2nd ROUND SCORE SHEET 
T e s t G r o u p : 3 R a t e r : K i r b y D. Hami l 
F u n c t i o n a l C l a s s : R u r a l A r t e r i a l T y p e Q f W o r k : M i n o r U p g r a d i n g 
Rank 
1 2 3 4 5 6 7 8 9 10 
Round 
P r o j e c t J B G A C H I E D F 
S c o r e 
90 85 70 60 55 45 40 30 20 10 
Figure 3. Example of a Delphi Score Sheet 
1ST ROUND FEEDBACK SHEET 
T E S T G R O U P : 3 
FUNCTIONAL CLASS: RURAL ARTERIAL T Y P E OF WORK: MINOR UPGRADING 
RANK 
1 2 3 4 5 6 7 8 9 10 
1 
1 
1 1 1 
ROUND 1 
PROJECT J B G A C I E H D 
1 
F 
MODE 1 2 3 5 6 8 8 5,7,&9 9 10 
Score 
1ST QUARTILE 75.0 50.0 60.0 50.0 45.0 37 .5 35.0 30.0 23 .3 ' 14.0 




84.0 75.0 75.0 80.0 65.0 66.7 55.0 45.0 
Figure 4 . Example of a First Round Feedback Sheet 
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CALIBRATING AND TESTING THE MODEL 
The calibration and testing process compared the model scores to 
the Delphi scores. The squared differences were minimized thereby stand­
ardizing the model for use. Two major aspects, the parameter weights 
and the normalizing index were adjusted. The first adjustments used the 
normalizing index. 
Parameter Weights 
This calibration process involved adjusting the model parameter 
weights until the difference between the Delphi score and model scores 
quantity squared was minimized. (See Table 3.) 





where the traffic volume is the average annual daily traffic; project 
cost is the total cost in dollars; and p and q are arbitrarily assigned 
constants. Assumed values of p ranged from 0.1 to 1,000 and values of 
q were to range from 0.25 to 4. The values of p and q were varied to 
minimize the squared differences between Delphi and model scores. The 
squared differences were plotted against the values of p's and q's. The 
p's and q's which gave the smallest squared difference were selected for 
each category. (See Figure 6.) 
did not vary sufficiently to gain usable results. Wide changes in p did 
not yield squared differences which approached a low point. The original 
normalizing index was not sensitive enough to accomplish desired results. 
Revised Normalizing Index 
When the foregoing procedure was applied, the normalizing index 
Minimize V (D ) = 2 —̂' l 
i=l 
The Normalizing Index (N. I.) 
The normalizing index is a formula to help minimize the squared 
differences between the model and the Delphi scores by giving greater 
sensitivity to traffic volume and project cost. It arrives at a value 
to be multiplied by the project score to obtain a final score. Initially, 
it was as follows: 
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For this reason, the normalizing index was changed to the follow­
ing: 
N.I. = q x e 
traffic volume x p 
project cost 
The modified version gave values producing desired results. 
Modest changes in p and q yielded curves with easily identified minimun 
squared difference values. Using a normalizing index sensitive to aver­
age annual daily traffic and cost was continued, and the sensitivity was 
increased to yield usable results. 
The curves of p plotted against the squared differences for each 
category indicated the relationship to be roughly parabolic. The p and 
q values were selected that gave the lowest squared differences. 
Figure 6. p, q, t Relationship. 
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CHAPTER IV 
RESULTS AND CONCLUSIONS 
Delphi Experiment 
Prior to the Delphi experiment it was felt that the evaluation of 
the Interstate new construction category would be fairly uniform and that 
dispersions in other categories would be broader. This proved to be true 
except that the deviations for the other functional classes and improve­
ment types were broader than anticipated. The dispersion was so great 
after the first iteration that hopes were dim for consensus. 
However, the anticipated movement towards consensus was remarkably 
good and dispersion of opinion quickly closed on each subsequent itera­
tion. Members of the expert group reevaluated their opinions in light 
of feedback information from the previous iteration. This led to reas­
sessment and rearrangement of personal preferences and emphases, and 
effectuated a group consensus. It was felt that the Delphi values were 
excellent. 
The Normalizing Index 
The revised normalizing index gave values producing desired 
results so that modest changes in p and q yielded curves with easily 
identified minimum squared difference values. The basic concept of 
using a normalizing index that was sensitive to average annual daily 
traffic and cost was maintained, and the desired sensitivity was in­
creased so that usable results were evidenced. Further work in this 
25 
area could produce a normalizing index which would be more appropriate 
than the one currently used in the model. 
The curves of p and q plotted against the squared differences 
indicate that the relationship is roughly parabolic. However, further 
refinement of the mathematical relationship between the squared differ­
ences and p and q should improve its usability. Figure 7 gives the nor­
malizing index selected for each improvement type. The results of the 
normalizing index did not substantially change the rankings compared to 
the uncalibrated rankings. The principal value gained from using the 
normalizing index was to bring the normalized scores within the range of 




Analysis of scores and rankings between the Delphi Group and nor­
m a l i z e d m o d e l s c o r e s i n d i c a t e d n o s i g n i f i c a n t differences. The only 
significant improvements that could be made were by lessening social and 
environmental factors. With the growing importance of these it was 
decided to keep the weights in this category unchanged. 
Reconstruction and Major Upgrading—Urban Collectors 
The data for scoring in this category were not what was originally 
envisioned as acceptable. But, after following the calibration proce­
dures, no appreciable improvement between Delphi scores and model scores, 
or rankings could be accomplished. Even though the squared differences 
between Delphi scores and model scores were higher (see Table 4 ) , the 
weight factors for the model scores were left unchanged. 
Improvement Types 
New Construction 2.62 1.07 NI 
traffic volume 
= 1.07 x e \ P r ° J e c t c o s t 
(2.62) 
Reconstruction and Major 
Highway Upgrading 








= 1.365 x e \ P r ° 3 e c t c o s t 
traffic volume 
- 1.28 x e \ P r ° 3 e c t c o s t 
(0.80) 
(0.83) 
Structures, New and 
Replacements 
10.6 1.328 NI = 1.328x e 
traffic volume 
project cost (10.6) 
Safety Improvements 0.0 1.270 NI = 1.270 
Traffic Engineering 
Improvements 
0.0 1.057 NI = 1.057 
Figure 7. Final Normalizing Index Equations 
N3 
ON 
PROJECT DELPHI RANKIG DELPHI SCORE UNCALIBRATED RANKIG UNCALIBRATED SCORE NORMALIZED RANKIG NORMALIZED SCORE NORMALIZED INDEX 
ADJUSTED WEIGHT FACTOR RANKIG 
ADJUSTED WEIGHT FACTOR SCORE 
A 10 39 10 35 10 38 1.07 10 38 
B 9 41 9 38 9 41 1.08 9 41 
c 5 73 6 59 6 63 1.07 6 63 
D 7 64 7 53 7 57 1.07 7 57 
E 4 75 1 84 1 92 1.09 1 1 
92 | 
F 8 52 8 4  8 48 1.08 8' 
I 
48 | 
G 2 90 4 76 2 86 1.3 2 86 
H 3 8  3 76 
-
3 83 1.08 3 83 
I 1 92 2 76 4 83 1.08 4 83 
J 6 6  5 76 5 82 1.08 5 82 
i = 849.4 p = 2.62 q = 1.07 






















A 4 77 3 54 3 75 1.39 3 75 
B 10 31 10 31 10 42 1.36 10 42 
C 6 64 1 57 1 79 1.37 1 79 
D 9 42 9 38 9 52 1.38 9 
i 
52 
E 7 47 8 38 8 59 1.53 8 59 
P 8 47 7 44 7 60 1.37 7 60 
G 5 70 4 48 4 67 1.38 4 67 
H 2 88 5 46 5 65 1.40 5 65 
I 1 91 2 56 2 77 1.37 2 77 
J 3 81 6 45 6 64 1.42 6 64 
t = 1785.0 p = 0.80 q = 1.365 




















A 4 64 5 
SCORE J 
45 
5 60 1.31 6 59 
B 2 77 3 49 4 64 1.30 2 71 
C 5 61 2 51 3 65 1.29 4 66 
D 9 37 7 42 7 55 1.29 7 52 
E 7 44 10 35 10 45 1.28 CO 45 
F 10 32 
CO 36 8 47 1.28 9 43 
G 3 71 6 45 6 58 1.30 5 ' 61 
H 8 44 9 36 9 46 1.28 10 40 
I 6 54 4 46 2 66 1.40 3 
——————— 
68 
J 1 85 1 52 1 70 1.35 1 79 
i = 760.7 p = 0.83 q = 1.28 























A 10 43 10 36 10 48 1.34 10 52 
B 5 68 4 47 
7 
4 63 1.35 5 64.4 
C 6 54 8 43 8 60 1.38 8 60 
D 9 45 5 47 5 63 1.35 7 61 
E 7 54 9 42 9 58 1.38 9 59 | 
F 1 83 6 45 7 61 1.35 3 66 
G 2 80 1 55 1 73 1.34 2 76 
H • 4 73 7 45 6 62 1.40 4 64.6 
I 8 48 3 47 3 64 1.35 6 64.1 
J 3 76 . 2 
54 2 72 1.34 1 77 
i = 1044.9 p = 10.6 q = 1.328 























A 10 36 10 38 10 48 1.27 10 44 
B 4 71 6 50 6 , 64 1.27 4 67 
C 1 89 3 53 3 67 1.27 3 68 
D 5 64 1 54 1 68 1.27 5 64.9 
E 8 51 2 53 2 67 1.27 7. 63 
F 6 57 9 48 9 60 1.27 8 62 
G 7 56 7 50 7 64 1.27 6 64.1 
H 9 39 8 48 8 61 1.27 9 55 
I CJ 79 4 52 4 66 1.27 2 71 
J 2 86 5 52 5 66 1.27 1 72 
t = 1206.7 p = 0.0 q = 1.270 






















A 4 67 10 50 10 53 1.06 8 53 
B 5 62 7 54 7 57 1.06 6 
63.1 
C 2 79 8 53 8 56 1.06 5 63.2 
D 9 43 5 56 5 60 1.06 10 
48 
E 1 87 1 75 1 79 1.06 1 81 
F 6 59 2 67 2 71 1.06 4 64 
G 3 76 6 56 6 59 1.06 3 65 
H 10 38 9 53 9 56 1.06 9 51 
I 7 58 U
l 64 3 67 1.06 2 72 
J 8 54 4 59 4 62 1.06 7 62 
i = 1127.9 p = 0.0 q = 1.057 
Figure 13. Improvement Type—Traffic Engineering Improvements 
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Table 4. Summation of the Squared Differences Between the Delphi Scores and the Model 










Reconstruction and Major 
Highway Upgrading 
Minor Highway Upgrading 
























Minor Upgrading—Rural Arterials 
It was felt in this case that the need, continuity, safety, and 
the environmental impact had been overstated while the traffic volumes 
and physical deficiencies were underestimated. Therefore, the parameter 













Decreased by 2.0 
Kept at same high level 
Increased by 2.5 
Increased by 1.9 




Lowered by 2.0 per individual 
weight and by 1.3 for the 
parameter 
Structural deficiencies or improvements cannot currently be appre­
ciated by planning studies based on need, since this is strictly a main­
tenance problem. That is, structural distress is found only after the 
needed improvement becomes obvious by sensory perception. It is after 
the fact, not planned. Physical deficiencies and safety are the impor­
tant factors and other factors must not be overemphasized. Therefore, 











Decreased by 2.0 
Kept at same level 
Decreased by 1.0 
Increased by 1.1 
Decreased by 3.0 
No change 




Safety Improvements—Local Routes 
These improvements are most responsive to accidents both from the 
standpoint of experience and potential. Physical deficiences and traffic 
volumes affect safety but are not easily correlated. Alignment, a factor 
in this category, was altered to reduce its dominance. Continuity and 
the environment need to be considered, but need to have non-major empha­










Env ir onmen t a1 
REMARK 
Department officials and com­
munity response lowered by 3.0, 
others lowered by 5.0, with the 
average lowered by 4.0 
Lowered by 5.0 
Safety devices and traffic volume 
lowered by 1.0, others lowered by 
5.0, the average lowered by 4.0 
Accident experience increased 
to 9.8, alignment lowered to 
3.9. 
Decreased by 5.0 




Traffic Engineering Improvements—Urban Arterials 
The most important factor in Traffic Engineering improvement is 
the safe traffic flow through intersections. Physical deficiences and 
continuity parameters do not have major relevance to this type improve­
ment. Likewise neither does the need parameter in the "identified by 












Community response decreased by 
1.0, others decreased by 5.0. 
Average decreased by 4.0 
Decreased by 7.0 
Average decreased by 3.0. 
Volume and speed and delay 
lowered by 2.0, others by 4.0. 
Parameter 3 remains the second 
most important parameter 
Accident experience and potential 
raised to 9.8. Alignment and 
geometry raised to 9.2. Para­
meter average up to 9.6 
Multi-modal continuity decreased 
6.0, others by 5.0 




As can be seen in Table 3, weight changes improved normalized 
scores for each improvement type except type 1 (new construction) and 
type 2 (reconstruction and major highway upgrading). Table 5 indicates 
the convergence of project rankings due to calibration. Except for a 
small increase in type 1 and no change in type 2, the results are pro­
nounced. The final adjusted weight factors are given in Appendix E. 
Figures 8 through 13 give a summary of the results of the test 
and calibration. Each project is listed showing the results of the 
normalizing index and the weight adjustment on the scores and ranking. 
Summary of Results and Conclusions 
The result of this phase of the study was a success. The Delphi 
experiment ranked and assigned numerical values to projects with reasonable 
Table 5. Summation of the Squared Differences Between the Delphi Rankings and the Model 
Rankings for Each Type of Improvement and Each Type of Model Scores 
Improvement Unadjusted Normalized Adjusted Weight 
Type Scores Scores Factor Scores 
New Construction 16 20 20 
48 48 48 Reconstruction and Major Highway Upgrading 
Minor Highway Upgrading 42 52 28 
86 92 24 Structures, New and Replacements 
Safety Improvements 80 80 12 
Traffic Engineering 1 5 Q 1 5 Q 5 g 
Improvements 
38 
consensus of opinion. Weights were adjusted in the model so that major 
differences are not evident between the model and Delphi scores. The 
methodology of calibrating the model will be useful in refining and up­
dating the model and the priority array process. The model was refined, 
by quantifying and standardizing the data to be used. An implementable 
computer program has been developed which ranks projects in priority 
order. It is felt that the model establishes credibility of the method. 
Decision-makers can guide investments not only by decisions as to 
resource allocation by functional class, but by setting minimum priority 
scores before investments. (See computer program in Appendix F.) 
However, the results of this effort can be improved upon. Work 
needs to be done in: 
1. Reanalyzing the Normalizing Index. 
2. Refining data to be used in ratings. 
3. The Delphi process with the possibility of concurrent 
model calibration with the activities of the Delphi 
Group, and establishing criteria for the makeup of the 
Group. 
4. Establishing mathematical relationships. 
This refinement can be accomplished once more experience is gained 
through use. One of the immediate problems that must be faced with the 
model is that of data collection. Standards must be set not only for 
the collection of data but for the assignment of scores to these values. 
The planning and programming process must be redefined for the reasons 
that benefit/cost ratios and environmental values and other details 
that establish a project's merit must be identified before the project 
is approved for the Construction Work Program. 
A P P E N D I X A 
L i s t o f F a c t o r s a n d C o r r e s p o n d i n g O f f i c e 
A s s i g n e d f o r E v a l u a t i o n a n d R a t i n g o f F a c t o r 
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L i s t o f F a c t o r s a n d C o r r e s p o n d i n g O f f i c e ( s ) a s s i g n e d f o r E v a l u a t i o n a n d R a t i n g o f F a c t o r . 
F a c t o r E v a l u a t i n g O f f i c e 
I . NEED PARAMETER 
A . N e e d a s i d e n t i f i e d b y t r a n s p o r ­
t a t i o n p l a n ( s ) O f f i c e o f P r o g r a m m i n g 
B. N e e d a s i d e n t i f i e d b y s t a t e , 
r e g i o n a l o r l o c a l o f f i c i a l s O f f i c e o f P r o g r a m m i n g 
c. N e e d a s i d e n t i f i e d b y d e p a r t m e n t 
o f f i c i a l s O f f i c e o f P r o g r a m m i n g 
D. C o m m u n i t y r e s p o n s e o r l o c a l 
o p i n i o n ( s ) O f f i c e o f P l a n n i n g 
I I . PHYSICAL DEFICIENCY PARAMETER 
A . S t r u c t u r e c o n d i t i o n O f f i c e o f M a i n t e n a n c e 
B . S t r u c t u r e a d e q u a c y O f f i c e o f M a i n t e n a n c e 
C. P a v e m e n t c o n d i t i o n O f f i c e o f M a i n t e n a n c e 
D. P a v e m e n t a d e q u a c y O f f i c e o f M a i n t e n a n c e 
I I I . OPERATIONAL DEFICIENCY PARAMETER 
A . E x i s t i n g a n d p r o j e c t e d t r a f f i c 
v o l u m e O f f i c e o f P l a n n i n g 
B . S e r v i c e l e v e l - v o l u m e / c a p a c i t y 
r a t i o 
O f f i c e o f P l a n n i n g 
C. O p e r a t i n g s p e e d o r d e l a y f a c t o r O f f i c e o f T r a f f i c E n g i n e e r i n g 
a n d S a f e t y 
D. Roadway a l i g n m e n t a n d g e o m e t r i e s O f f i c e o f P l a n n i n g 
I V . SAFETY DEFICIENCY PARAMETER 
A. A c c i d e n t e x p e r i e n c e O f f i c e o f T r a f f i c E n g i n e e r i n g 
a n d S a f e t y 
B . A c c i d e n t p o t e n t i a l O f f i c e o f T r a f f i c E n g i n e e r i n g a n d 
a n d S a f e t y 
C. Roadway a l i g n m e n t s a n d g e o m e t r i e s O f f i c e o f T r a f f i c E n g i n e e r i n g 
a n d S a f e t y 
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Factor Evaluating Ofice 
V. CONTIUITY PARAMETR 
A. Contiuity with existing highway network Ofice of Plannig 
B. Coordination with multi-modal facilt ies Ofice of Public Transportation and Research 
C. Coordination with other highway improvement projects Ofice of Programming 
VI. BENEFIT-COST PARAMETR 
A. Benefit/cost ratio - user benefits only Ofice of Plannig 
VI. ECONOMIC PARAMETR 
A. Conformity with state, regional or local comprehensive and develop­ment plan(s) Ofice of Plannig 
B. Impacts on land value and develop­ent Ofice of Plannig 
C. Impacts on tax base Ofice of Plannig 
D. Impacts on employment Ofice of Plannig 
E. Impacts on Public Services Ofice of Plannig 
VII. SOCIAL PARAMETR 
A. Displacement of residential and comercial units Ofice of Plannig 
B. Impacts on social paterns in afected communities Ofice of Plannig 
C. Disruption to communities during construct ion Ofice of Plannig 
D. Preservation of historic, religious and instiutional sites Ofice of Plannig 
42 
F a c t o r E v a l u a t i n g O f f i c e 
I X . ENVIRONMENTAL PARAMETER 
A. I m p a c t s on a e s t h e t i c s a n d s c e n i c 
e n h a n c e m e n t O f f i c e of P l a n n i n g 
B . I m p a c t s on a i r p o l l u t i o n O f f i c e o f P l a n n i n g 
C . I m p a c t s on w a t e r p o l l u t i o n O f f i c e of P l a n n i n g 
D. I m p a c t s o n n o i s e p o l l u t i o n O f f i c e o f P l a n n i n g 
E . I m p a c t s on p h y s i c a l r e s o u r c e s O f f i c e o f P l a n n i n g 
F . I m p a c t s o n b i o l o g i c a l r e s o u r c e s O f f i c e o f P l a n n i n g 
43 
A P P E N D I X B 
C r i t e r i a a n d R a t i n g S c a l e s f o r F a c t o r 
E v a l u a t i o n 
I. NEED PARAIIETE?. 
Factor A. Ned as identifed by transportation plan(s) Ofice of Programming Criteria: (i) Is the project under consideration identifed in the most recent transportation study? (i) What priority is asigned to project in the study? (ii) hat time period is project asigned in the study? 
10 —] 
9 -
8 -7 6 





C •o < 
High priority, immediat  implementaion 
High priority, 1-5 years period 
Medium priority, 5-10 years period 
Medium priority, 10-20 years period M \ 
\ I' priority, 10-20 years period 
Not identifed in transportation plan 
>r B. Ned as identifed by state, regional, or local oficials. — Ofice of Programming. 
Criteria: (i) What priority is asigned to project by local (county or city) oficials? (i) How urgent does the oficials feel about the project on state or regional levels? (ii) flow urgent does the State Transportation Board member(s) feel about the project? 
10 9 H 
s 7 6 
5 
A -3 -2 -1 -0 -
Scale 
High priority for al parties 
High priority for some parties 
Medium priority for al parties 
Medium priority for some parties 
Low priority 
*The ofice cited after <-ach factor is proposed to evaluate and rate the factor under consideration. 
Factor C. Need as identif ied by Department o f f i c ia l s . — Office of Programming. 
C r i t e r i a : 
(i) How urgent docs Department o f f ic ia l s feel about the'project based 
on inputs from factors B, D, and other po l i t i ca l inputs? 
(ii) How urgent does Department of f ic ia l s feel about the project based 













High p r i o r i t y , both technical and p o l i t i c a l 
High p r i o r i t y , e i ther technical or po l i t i ca l 
Medium p r i o r i t y , both technical and po l i t i ca l 
Medium p r i o r i t y , e i ther technical or p o l i t i c a l 
Low p r i o r i t y 
Factor D. Community response or local opinion. — Office of Planning 
C r i t e r i a : 
(i) How do c i t izens in the community feel about the project? 
(ii) What is the probabi l i ty of community acceptance to project? 
This factor will probably not be applicable at present due to 
absence of such community input mechanism, but maybe available in 











Strongly in favor 
/ I n favor 
f Indi f ferent or s l ight opposition that can be resolved easi ly 
Sane ox̂ position, extent medium or uncertain 
Strong opposition, d i f f i cu l t to resolve differences. 
Scale 
46 
II. PHYSICAL DEFICIENCY PARAMETER 
Factor A. Structure condition—Ofice of Maintenance 












Critcal conditon, neds immediat  improvement 
k Critcal condition 
• Very por condition 
• Por condition 
} Fair condition 
No structural deficiencies 
Factor B. Structure adequacy—Ofice of Maintenance 












^ Sever  inadequacy, signifcant improvement expected 
Sever  inadequacy, moderat  improvement expected 
Medium inadequacy, signifcant improvement expected 
Medium inadequacy, moderat  improvement expected 
Sever  or medium inadequacy, slight improvement expected 
Minor inadequacy or no improvement expected 
— No structural inadequacy 
Scale 
F a c t o r C. Pavement C o n d i t i o n — O f f i c e of Maintenance 
C r i t e r i a : 
( i ) S t r u c t u r a l c o n d i t i o n ; 
( i i ) Sur face c o n d i t i o n (roughness , c r a c k s , r u t t i n g , p o t h o l e s ) ; 
( i i i ) Skid r e s i s t a n c e . 
A r a t i n g scheme for f l e x i b l e pavements has been p r e p a r e d by 
t h e Off ice of M a t e r i a l s and T e s t s and can be used a s c r i t e r i a 









C r i t i c a l c o n d i t i o n 
Very poor c o n d i t i o n 
/ Poor c o n d i t i o n 
? F a i r c o n d i t i o n 
F a c t o r 0 . Pavement Adequacy—Office of Maintenance 
C r i t e r i a : 
( i ) Remaining l i f e of pavement 
( i i ) Adequacy of pavement for f u t u r e t r a f f i c ; 
( i i i ) Expected improvement due t o p r o j e c t under c o n s i d e r a t i o n on 












S c a l e 
Severe inadequacy , s i g n i f i c a n t improvement expected 
Severe inadequacy , moderate improvement e x p e c t e d 
Medium inadequacy, s i g n i f i c a n t improvement expec ted 
Medium inadequacy , moderate improvement expec ted 
Severe or medium inadequacy, s l i g h t improvement expected 
Minor inadequacy or no improvement expected 
III. OPERATIONAL DEFICIENCY PARAMETER 
F a c t o r A . E x i s t i n g and p r o j e c t e d t r a f f i c volume—Office of P lanning 
C r i t e r i a : 
( i ) P r o j e c t e d r a t e of growth in t r a f f i c volume. 










Extremely h igh r a t e of growth 
High r a t e of growth 
^ Moderate r a t e of growth 
Low r a t e of growth 
No or n e g a t i v e growth 
0 
Seal c 
F a c t o r B. S e r v i c e l e v e l - v o l u m e / c a p a c i t y r a t i o — O f f i c e of P lann ing 
C r i t e r i a : 
( i ) E x i s t i n g v / c r a t i o ; 
( i i ) Number of y e a r s b e f o r e roachinc; an u n a c c e p t a b l e v / c r a t i o ; 
( i i i ) Expected improvement due t o p r o j e c t under c o n s i d e r a t i o n on 











Severe d e f i c i e n c y , s i g n i f i c a n t improvement expected 
Severe d e f i c i e n c y , moderate improvement expec ted 
^ Medium d e f i c i e n c y , s i g n i f i c a n t improvement expec ted 
Medium d e f i c i e n c y , moderate improvement expec ted 
Severe or medium d e f i c i e n c y , l i t t l e improvement expected 
Minor d e f i c i e n c y or no improvement expected 
S c a l e 
F a c t o r C. Operat ing speed or d e l a y f a c t o r — O f f i c e of T r a f f i c Engineer ing 
and S a f e t y 
C r i t e r i a : 
( i ) T r a v e l t ime (Speed and delay) as compared t o a d e s i r a b l e 
s e r v i c e l e v e l ; 
( i i ) Expected improvement on trp.vcl t ime due t o p r o j e c t under 
c o n s i d e r a t i o n . 
T h i s f a c t o r and the s e r v i c e l e v e l f a c t o r a r e c l o s e l y r e l a t e d 












S c a l e 
Severe d e f i c i e n c y , s i g n i f i c a n t improvement expected 
Severe d e f i c i e n c y , moderate improvement expected 
Medium d e f i c i e n c y , s i g n i f i c a n t improvement expected 
Medium d e f i c i e n c y , moderate improvement expec ted 
Severe or medium d e f i c i e n c y , l i t t l e improvement expected 
Minor d e f i c i e n c y , or no improvement expec ted 
F a c t o r D. Roadway a l ignment and geometr i e s—Off i ce of P lanning 
C r i t e r i a : 
( i ) E x i s t i n g c o n d i t i o n s as compared t o d e s i r a b l e d e s i g n s t a n d a r d s a r e 
Roadway width 
H o r i z o n t a l a l ignment 
V e r t i c a l a l ignment 
V e r t i c a l and h o r i z o n t a l c l e a r a n c e of b r i d g e s t r u c t u r e s 
S topping s i g h t d i s t a n c e 
Pass ing s i g h t d i s t a n c e ; 
( i i ) Expected improvements on e x i s t i n g c o n d i t i o n s in ( i ) due t o 












S c a l e 
Severe d e f i c i e n c y , s i g n i f i c a n t improvement expected 
Severe d e f i c i e n c y , moderate improvement expected 
Medium d e f i c i e n c y , s i g n i f i c a n t improvement expected 
Medium d e f i c i e n c y , moderate improvement expected 
Severe or medium d e f i c i e n c y , l i t t l e improvement expected 
Minor d e f i c i e n c y or no improvement expec ted 
IV. SAFETY DEFICIENCY PARAMETER 
Factor A. Acident Experince—Ofice of Trafic Enginering and Safety Criteria: (i) Acident rate; (i) Fatal acident rate; (ii) Acident severity rate. 















? Moderat  
Extremely low 
Factor B. Acident Potential—Ofice of Trafic Enginering and Safety 









0 - J 
Scale 
High potential, signifcant improvement expected 
High potential, moderat  improvement expected 
Medium potential, signifcant improvement expected 
Medium potential, moderat  improvement expected 
High or medium potential, litle improvement expected 
Low potential or no improvement expected 
or C. Roadway alignment and geometries—Office of Traffic Engineering 
•nd Safety 
C r i t e r i a : 
(i) Existing conditions as compared to desirable design standards 




Vertical and horizontal clearance of bridge structures 
Stopping sight distance 
Passing sight distance; 
( i i ) Expected improvements on roadway alignment and geometries in 
(i) due to project under consideration. 
10 - , 
Severe deficiency, significant improvement expected 
9 A 
8 H Severe deficiency, moderate improvement expected 
6 H Medium deficiency, significant improvement expected 
5 H 
4 J Medium deficiency, moderate improvement expected 
3 A 
2 H Severe or medium deficiency, l i t t l e improvement expected 
Minor deficiency or no improvement expected 
0 —' 
Scale 
V . CONTINUITY PARAMETER 













[ Completion of useable segments and partialy completd improvements 
> Signifcant improvement for overal higway network 
Medium improvement for overal higway network 
Slight improvement for overal higway network 





















Factor C. Coordination with other higway improvement projects. — Ofice of Programming 
Criteria: How wel docs the project under consideration coordinate with other projects in terms of: (i) financial constraints, (i) manpower availabilty, and (ii) politcal constraints? 
S c a l e 
10 
Very desirable 8 
6 Desirable 4 
2 
0 Slightly desirable, no signifcance, or slightly disruptive -2 
-6 Disruptive 
-10 Very disruptive 
54 
V I . B E N E F I T - C O S T PARAMETER 
F a c t o r . B e n e f i t / c o s t r a t i o - u s e r b e n e f i t s o n l y . — O f f i c e o f P l a n n i n g 
C r i t e r i a : 
B e n e f i t / c o s t r a t i o b a s e d o n u s e r b e n e f i t s o n l y , i n c l u d i n g : 
H i g h w a y - u s e r r e l a t e d b e n e f i t s : t r a v e l c o s t 
t r a v e l t i m e 
a c c i d e n t p o t e n t i a l 
t r a v e l c o m f o r t a n d c o n v e n i e n c e 
H i g h w a y - u s e r r e l a t e d c o s t s : c o n s t r u c t i o n 
o p e r a t i o n s a n d m a i n t e n a n c e . 
S c a l e 










V e r y h i g h b e n e f i t / c o s t r a t i o 
> M e d i u m b e n e f i t / c o s t r a t i o 
> B e n e f i t / c o s t r a t i o s l i g h t l y o v e r 1 
0 B e n e f i t / c o s t r a t i o e q u a l o r l e s s t h a n 1 
VI. ECONOMIC PARAMETER 
Factor A. Comprehensive Plan—Ofice of Plannig 
Criteria: (1) Importance or efect of project under consideration as relate to comprehensive plan(s) of the afected community(ies) ; (li) Importance or efect of project as related to other plan(s) of the afected community(ies)? 
Factor B. Land value and devlopment— Ofice of Plannig 
Criteria: (i) Efects of project on existing land value and development in the short run; (i) Impacts on future trends of development in the afected com­unity (ies) in the long run? 
Factor C. Tax Base— Ofice of Plannig 
Criteria.-(i) Short-un impacts of project under consideration to tax base of afected community(es), in terms of: Commercial (wholesale and retail) activites. Busines  (service) activites, Industrial (manufacturing) activites, and Recreational (tourism) activites; (i) Long-run impacts of project on the tax base. 
Factor D. Employment— Ofice of Plannig 
Citeria: (i) Short-em impacts on employment, such as construction work; (i) long-ter  ipacts on eployment (closely related to tax base). 
Factor E. Public Services — Ofice of Plannig 
Critoriai (1) ImjMCts of project on existing level of public services; (i) Impacts of project on future level of public services. 















•— No efect 
Negative 
Very negative 
^ Extremely negative 
VIII. SOCIAL PARAMETER 









-10 —' Scale 
-N il  or relocation Small number of displacement, no signifcant hardship 
Medium number of displacement, no signifcant hardship 
Small number of displacement, signifcant hardship 
Medium number of displacement, signifcant hardship 
Large number of displacement 












emely positve efect, strong support from neighborhod(s) Very positve efect, some support from neighborhod(s) y Positve efect, little support from neighborhod(s) No efect Minor disruption, slight oppositn from neighborhod(s) 
^ Medium disruption, some oppositn from neighborhod(s) 
Severe disruption, strong oppositn from neighborhod (s) 
Scale 
Disruption during construction—Office of Planning 
C r i t e r i a : 
Short-term effects on affected community(ies) before and 
during construction of project , such as t r a f f i c congestion, 
noise and dust and accident potent ia l . 
No disruption 
Minor disruption 
^ Medium disruption, slight opposition from neighborhood(s) 
Severe disruption, sl ight opposition from neighborhood(s) 
Medium disruption, strong opposition from neighborhood(s) 
Severe disruption, strong opposition from neighborhood(s) 
Preservation of h i s t o r i c , religious and ins t i tut ional s i tes 
Office of Planning 
C r i t e r i a : 
Will project under consideration require removal of any 
h i s t o r i c , rel igious or ins t i tut ional s i tc ( s )? 
If yes, what is the effect of removal of such s i t e ( s )? 
If no, what is the effect of the project on such s i t e ( s )? 
No removal, positive effect on such s i te (s ) 
No removal, no effect 
Removal, l i t t l e or no opposition 
No removal, negative effect 
Removal, some opposition 
emoval, .strong opposition 
IX. ENVIRONMENTAL PARAMETER 
Factor A. Aesthetics—Ofice of Plannig 
Cri teria: (i) Visual efects of project to both highway-users and non-users; (i) Change in aesthetics due to project as compared to a no-build situation. 
Factor B. Air pollutin—Ofice of Plannig 
Criteria: (i) Existing air polution condition; (i) Change in air polution due to project. 
Factor C. Water pollutin—Ofice of Plannig 
Criteria: (i) Existing water polution conditions; (i) Expectd change in water polution due to project. 
Factor D. Noise pollutin—Ofice of Plannig 
Criteria: (i) Existing noise polution conditions; (i) Expectd change in noise level duo to project. 
Factor E. Physical resources-0fice of Plannig 
Criteria: (i) Extent of usage or disruption to physical resources as cor.pared to the no-build option. 
Factor F. Biolgical resources—Ofice of Plannig 
Criteria: (i) Extent of usage or disruption to biological resources as compared to the no-build option. 








-10 _ J 
Scale 
1 10 —| 8 6 J \ P o s i t i v e 
I s i i< 
—J No « 
1 Slic 
ightly positve 
—\ o efect 
ightly negative 
^ Negative 
|. Extremoly negative 
A P P E N D I X C 
T y p i c a l P r o j e c t w i t h D a t a 
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PROJECT: B 
Name: Big "A" Rd. in Toccoa (SR -17CTest Group: 3 
Southern Railroad Bridge on SR-17C 
Len°th- « 7 -i Total Construction Cost: $590,568 ici0lu. 0.3 mile ' 
P.I. Number: 160011 Project Number: GSB-9-17C (1) Stephens 
Type of Kork: Widening only 
Functional Class: Rural arterial (_M)JUO(2-/)/LTT^FTJ/}C> 
Test Group No. 3 Sample Project No. 
NED PARAMETR 
B. Ned as Identifed by State, Regional, or Local Oficials. 
Evaluation Criteria: 1. What priority is asigned to project by local (county or city) oficials? 
Critcal High Medium Low t-̂No Indication 
2. How urgent does the oficials feel about the project on state or regional levels? 
Critcal High Medium Low F No Indication 
3. How urgent does the State Transportation Board member(s) feel about the project? 
Critcal High Medium Low ĴNo Indication 











High priority for al parties 
High priority for some parties 
Medium-priority for al parties 
Medium priority for some parties 
Low priority 
Not Applicable 
Test Croup No. 3 Sample Project No. 
NED PARAMETR 
B. Ned as Identifed by State, Regional, or Local Oficials. 
Evaluation Criteria! 1. What priority is asigned to project by local (county or city) oficials? 
Critcal High Medium Low ÎNo Indication 
2. How urgent does the oficials feel about the project on state or regional levels? 
Critcal High Medium Low No Indication 
3. How urgent docs the State Transportation Board member(s) feel about the project? 
Critcal High J Medium Low ĴNo Indication 













Score High priority for al parties 
High priority for some parties 
Med.'urn'priority for al parties 




T e s t Group No. 3 Sample P r o j e c t No. " S 
NEED PARAMETER 
C. Need as I d e n t i f i e d by Department O f f i c i a l s . 
E v a l u a t i o n C r i t e r i a : 
1. How u r g e n t does Department o f f i c i a l s f e e l a b o u t t h e p r o j e c t b a s e d 
on i n p u t s from s t a t e , r e g i o n a l or l o c a l o f f i c i a l s , community r e ­
sponse and o t h e r p o l i t i c a l i n p u t s ? 
C r i t i c a l High Medium Low J-^No I n d i c a t i o n 
2. How u r g e n t does Department o f f i c i a l s f e e l a b o u t t h e p r o j e c t b a s e d 
on i n p u t s from t r a n s p o r t a t i o n p l a n ( s ) and o t h e r t e c h n i c a l i n f o r ­
m a t i o n ? 
C r i t i c a l High Medium Low No I n d i c a t i o n 
P l e a s e i n d i c a t e y o u r r a t i n g by p l a c i n g a (X) mark on t h e r a t i n g s c a l e . 











S c a l e 
High p r i o r i t y , b o t h t e c h n i c a l and p o l i t i c a l 
High p r i o r i t y , e i t h e r t e c h n i c a l or p o l i t i c a l 
Medium p r i o r i t y , b o t h t e c h n i c a l and p o l i t i c a l 
Medium p r i o r i t y , e i t h e r t e c h n i c a l o r p o l i t i c a l 
Low p r i o r i t y 
Not A p p l i c a b l e _ 
T e s t Croup No. ^ Sample P r o j e c t No. ~J^_ 
NEED PARAMETER 
D. Community Response o r Local Opinion 
E v a l u a t i o n C r i t e r i a : 
1. How do c i t i z e n s i n t h e community f e e l about t h e p r o j e c t ? 
U-^Strongly i n f a v o r In Favor I n d i f f e r e n t 
O p p o s i t i o n S t r o n g o p p o s i t i o n No I n f o r m a t i o n 
2. What i s t h e p r o b a b i l i t y of community a c c e p t a n c e t o p r o j e c t ? 
U""No Problem Good F a i r Poor No I n f o r m a t i o n 
P l e a s e i n d i c a t e y o u r r a t i n g by p l a c i n g a (X) mark on t h e r a t i n g s c a l e . 
Score ^' £ 
Not A p p l i c a b l e 
I n d i f f e r e n t or s l i g h t o p p o s i t i o n t h a t can be r e s o l v e d e a s i l y 
Some o p p o s i t i o n , e x t e n t medium o r u n c e r t a i n 
S t r o n g o p p o s i t i o n , d i f f i c u l t t o r e s o l v e d i f f e r e n c e s . 
S t r o n g l y in f a v o r 
In f a v o r 
T e s t Group No. 3 Sample P r o j e c t No. 
PHYSICAL DEFICIENCY PARAMETER 
A. S t r u c t u r e C o n d i t i o n 










1. E x i s t i n g c o n d i t i o n of s t r u c t u r e in terms of: 
( i ) S a f e l o a d c a r r y i n g c a p a c i t y ; 
( i i ) S t r u c t u r a l d e f i c i e n c i e s ; and 
( i i i ) S t r u c t u r e width (roadway w i d t h ) . 
C r i t i c a l Poor F a i r No D e f i c i e n c i e s Not A p p l i c a b l e 
2. Expec ted improvement on s t r u c t u r e c o n d i t i o n due t o p r o j e c t under 
c o n s i d e r a t i o n . 
S i g n i f i c a n t Moderate S l i g h t None Not A p p l i c a b l e 
P l e a s e i n d i c a t e your r a t i n g by p l a c i n g a (X) mark on t h e r a t i n g s c a l e . 
C r i t i c a l c o n d i t i o n , s i g n i f i c a n t improvement e x p e c t e d 
C r i t i c a l c o n d i t i o n , moderate improvement e x p e c t e d 
Not A p p l i c a b l e 
Poor c o n d i t i o n , s i g n i f i c a n t improvement e x p e c t e d 
y Poor c o n d i t i o n , m o d e r a t e improvement e x p e c t e d 
C r i t i c a l o r p o o r c o n d i t i o n , s l i g h t improvement e x p e c t e d 
F a i r c o n d i t i o n o r no improvement e x p e c t e d 
No S t r u c t u r a l D e f i c i e n c i e s 
S c a l e 
66 
Test Group No . 3 Sample Projec t No. R> 
PHYSICAL DEFICIENCY PARAMETER 
B. Pavement Adequacy 
Evaluation C r i t e r i a : 
1. Remaining l i f e of pavement; Years 
2. Adequacy of pavement for future t r a f f i c ; 
Severe Inadequacy *-^Medium Inadequacy Minor Inadequacy 
No Inadequacy Not Applicable 
3. Expected improvement on pavement adequacy due to pro jec t ; 
S igni f icant Moderate ^ S l i g h t None Not Applicable 












Severe Inadequacy, s i g n i f i c a n t improvement expected 
Severe inadequacy, moderate improvement expected 
| Medium inadequacy, s i g n i f i c a n t improvement expected 
| Medium inadequacy, moderate improvement expected 
\ Severe or medium inadequacy, s l i g h t improvement expected 
Minor inadequacy or no improvement expected 
3^ 
Not Applicable 
T e s t Group No. ^ 
Sample P r o j e c t No.~J3 
PHYSICAL DEFICIENCY PARAMETER 
C. Pavement C o n d i t i o n 
E v a l u a t i o n C r i t e r i a : 
1. Pavement c o n d i t i o n i n t e r m s of: 
( i ) " S t r u c t u r a l c o n d i t i o n ; 
( i i ) S u r f a c e c o n d i t i o n ( r o u g h n e s s , c r a c k s , r u t t i n g , p o t h o l e s ) ; 
( i i i ) Skid r e s i s t a n c e 
C r i t i c a l ^ P o o r F a i r No D e f i c i e n c i e s Not A p p l i c a b l e 
2 . Expec ted improvement on pavement c o n d i t i o n due t o p r o j e c t u n d e r 
c o n s i d e r a t i o n . 
^ ^ S i g n i f i c a n t Moderate S l i g h t None Not A p p l i c a b l e 











C r i t i c a l c o n d i t i o n , s i f n i f i c a n t improvement expec ted 
>• C r i t i c a l c o n d i t i o n , m o d e r a t e improvement expec ted 
Poor c o n d i t i o n , s i g n f i c a n t improvement e x p e c t e d 
\ Poor c o n d i t i o n , m o d e r a t e improvement e x p e c t e d 
S c o r e "7 
Not A p p l i c a b l e 
C r i t i c a l o r p o o r c o n d i t i o n , s l i g h t improvement e x p e c t e d 
F a i r c o n d i t i o n , o r no improvement e x p e c t e d 
Good Pavement C o n d i t i o n 
S c a l e 
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T e s t Group No. Sample P r o j e c t No.}^ 
PHYSICAL DEFICIENCY PARAMETER 
D. S t r u c t u r e Adequacy 
E v a l u a t i o n C r i t e r i a : 
1. Remaining l i f e of s t r u c t u r e ; Years 
2. Adequacy of l o a d c a r r y i n g c a p a c i t y for f u t u r e t r a f f i c ; 
S e v e r e Inadequacy Medium Inadequacy Minor I n a d e q u a c y 
No I n a d e q u a c y Not A p p l i c a b l e 
3. Expec ted improvement on s t r u c t u r e adequacy due t o p r o j e c t ; 
S i g n i f i c a n t Moderate S l i g h t None Not A p p l i c a b l e 









0 — ' 
S e v e r e i n a d e q u a c y , s i g n i f i c a n t improvement e x p e c t e d 
S e v e r e i n a d e q u a c y , m o d e r a t e improvement e x p e c t e d 
Medium i n a d e q u a c y , s i g n i f i c a n t improvement e x p e c t e d 
Medium i n a d e q u a c y , m o d e r a t e improvement e x p e c t e d 
Score 
Not A p p l i c a b l e 
S e v e r e o r medium i n a d e q u a c y , s l i g h t improvement e x p e c t e d 
Minor i n a d e q u a c y o r no improvement e x p e c t e d 
No s t r u c t u r a l i n a d e q u a c y 
S c a l e 
Test Group No.̂J Sample Project No. 2 . OPERATIONAL DEFICENCY PARAMETR A.Existing and projected trafic volume Evaluation Criteria: 1. Existng Trafic Volume. ADT /Q<3 I Q Base Year \ °J "7 U 2. Projected Trafic Volume. ADT/£g, EC> Base Year / ? 9 S 3. Projected Rate of Growth in Trafic Volume Extremely High ̂  High Moderate Low No Growth Not Applicable Please indicate your rating by placing a (X) mark on the rating scale. 
Extremely high rate of growth Score 7- 5 High rote of growth Not Applicable 
Moderate rate of growth 
Low rate of growth 
No or negative growth 
S c a l e 
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Tost Group No. 3 Sample P r o j e c t No. 
OPERATIONAL DEFICIENCY PARAMETER 
B. S e r v i c e Level - Volume/Capaci ty R a t i o 
E v a l u a t i o n C r i t e r i a : 
1. E x i s t i n g Vo lume/Capac i ty R a t i o 
V/C R a t i o 
2 . Number of y e a r s v e f o r e r e a c h i n g an u n a c c e p t a b l e v o l u m e / c a p a c i t y 
r a t i o . 
Year V/C R a t i o 
3. E x p e c t e d improvement on Volume/Capaci ty r a t i o due t o p r o j e c t . 
S i g n i f i c a n t Moderate S l i g h t No Not A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g by p l a c i n g a (X) mark on t h e r a t i n g s c a l e . 
S e v e r e d e f i c i e n c y , s i g n i f i c a n t improvement e x p e c t e d 
, S c o r e 
• S e v e r e d e f i c i e n c y , m o d e r a t e improvement e x p e c t e d N Q t Appl icab le_ 
i 
• Medium d e f i c i e n c y , s i g n i f i c a n t improvement e x p e c t e d 
Medium d e f i c i e n c y , m o d e r a t e improvement e x p e c t e d 
< 
S e v e r e o r medium d e f i c i e n c y , l i t t l e improvement e x p e c t e d 
< 
Minor d e f i c i e n c y o r no improvement e x p e c t e d 
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Test Group No. 3 Sample Project No. 
OPERATIONAL DEFICNCY PARAMETR 
C. Operating Sped or Delay Factor 
Evaluation Criteria; 
1. Travel time (Sped and delay) as compared to a desirable service level; 
ver  Deficncy Medium Deficncy Minor Deficncy 
No Deficncy Not Applicable 
2 . Expected improvement on travel time due to project. 
Signifcant Moderat  Slight No Not Applicable 













Sever  deficiency, signifcant improvement expected 
Sever  deficiency, moderat  improvement expected 
Score 
Medium deficiency, signifcant improvement" -expected Applicable 
Medium deficiency, moderat  improvement expected 
Sever  or medium deficiency, little improvement expected 
Minor deficiency, or no improvement expected 
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T e s t Group No. 3 Sample P r o j e c t No. _7jj> 
OPERATIONAL DEFICIENCY PARAMETER 
D. Roadway Al ignment and Geometr ies 
E v a l u a t i o n C r i t e r i a : 
1. E x i s t i n g c o n d i t i o n s as compared t o d e s i r a b l e d e s i g n s t a n d a r d s 
on: 
Roadway width 
H o r i z o n t a l a l i g n m e n t 
V e r t i c a l a l i g n m e n t 
V e r t i c a l and h o r i z o n t a l c l e a r a n c e of b r i d g e s t r u c t u r e s 
S t o p p i n g s i g h t d i s t a n c e 
P a s s i n g s i g h t d i s t a n c e 
J^ S e v e r e D e f i c i e n c y Medium D e f i c i e n c y Minor D e f i c i e n c y 
No D e f i c i e n c y Not A p p l i c a b l e 
2. Expected improvements on e x i s t i n g c o n d i t i o n s due t o p r o j e c t . 
^ S i g n i f i c a n t Moderate S l i g h t No Not A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g by p l a c i n g a (X) mark on t h e r a t i n g s c a l e . 
S e v e r e d e f i c i e n c y , s i g n i f i c a n t improvement e x p e c t e d 
S e v e r e d e f i c i e n c y , m o d e r a t e improvement e x p e c t e d 
S c o r e 
Medium d e f i c i e n c y , s i g n i f i c a n t improvement e x p e c t e d 
Not A p p l i c a b l e 
Medium d e f i c i e n c y , m o d e r a t e improvement e x p e c t e d 
S e v e r e o r medium d e f i c i e n c y , l i t t l e improvement e x p e c t e d 
Minor d e f i c i e n c y o r no improvement e x p e c t e d 
T e s t Group No. ."^ Sample P r o j e c t No. 
SAFETY DEFICIENCY PARAMETER 
A . A c c i d e n t E x p e r i e n c e 
E v a l u a t i o n C r i t e r i a : 
1. A c c i d e n t e x p e r i e n c e i n t e r m s of: 
( i ) A c c i d e n t r a t e ; Acc/MVM 
( i i ) F a t a l a c c i d e n t r a t e ; Acc/MVM 
( i i i ) A c c i d e n t s e v e r i t y r a t e Acc/MVM 
Extremely h a z a r d o u s Hazardous Moderate low 
Not A p p l i c a b l e 












E x t r e m e l y h a z a r d o u s 
H a z a r d o u s 
> Modera te 
— f t 
E x t r e m e l y low 
S c o r e v5" 
Not A p p l i c a b l e 
T e s t G r o u p No. S a m p l e P r o j e c t N o . 
SAFETY DEFICIENCY PARAMETER 
B . A c c i d e n t P o t e n t i a l 
E v a l u a t i o n C r i t e r i a : 
1. A c c i d e n t p o t e n t i a l i n t e r m s o f : 
( i ) A c c i d e n t r a t e Acc. /MVM 
( i i ) F a t a l A c c i d e n t r a t e Acc . /MVM 
( i i i ) S e v e r i t y a c c i d e n t r a t e Acc. /MVM 
H i g h M e d i u m Low 
2. . E x p e c t e d r e d u c t i o n i n a c c i d e n t p o t e n t i a l d u e t o p r o j e c t . 
S i g n i f i c a n t M o d e r a t e S l i g h t No N o t A p p l i c a b l 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 
S c o r e C? 
H i g h p o t e n t i a l , s i g n i f i c a n t i m p r o v e m e n t e x p e c t e d N o t A p p l i c a b l e ^ 
H i g h p o t e n t i a l , m o d e r a t e i m p r o v e m e n t e x p e c t e d 
M e d i u m p o t e n t i a l , s i g n i f i c a n t i m p r o v e m e n t e x p e c t e d 
M e d i u m p o t e n t i a l , m o d e r a t o i m p r o v e m e n t e x p e c t e d 
H i g h o r m e d i u m p o t e n t i a l , l i t t l e i m p r o v e m e n t e x p e c t e d 
Low p o t e n t i a l o r n o i m p r o v e m e n t e x p e c t e d 
T o s t G r o u p N o . ,"5 S a m p l e P r o j e c t N o . Q 
SAFETY DEFICIENCY PARAMETER 
C . R o a d w a y A l i g n m e n t a n d G e o m e t r i e s 
E v a l u a t i o n C r i t e r i a : 
1. E x i s t i n g c o n d i t i o n s a s c o m p a r e d t o d e s i r a b l e d e s i g n s t a n d a r d s 
i n l i g h t o f s a f e t y h a z a r d s o n : 
R o a d w a y w i d t h 
H o r i z o n t a l a l i g n m e n t 
V e r t i c a l a l i g n m e n t 
V e r t i c a l a n d h o r i z o n t a l c l e a r a n c e o f b r i d g e s t r u c t u r e s 
S t o p p i n g s i g h t d i s t a n c e 
P a s s i n g s i g h t d i s t a n c e ; 
S e v e r e D e f i c i e n c y Medium D e f i c i e n c y M i n o r D e f i c i e n c y 
No D e f i c i e n c y N o t A p p l i c a b l e 
2. E x p e c t e d i m p r o v e m e n t s o n r o a d w a y a l i g n m e n t a n d g e o m e t r i e s d u e t o p r o j e c t . 
S i g n i f i c a n t j ^ " M o d e r a t e S l i g h t • No N o t A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 
S e v e r e d e f i c i e n c y , s i g n i f i c a n t i m p r o v e m e n t e x p e c t e d 
S c o r e £f 
S e v e r e d e f i c i e n c y , m o d e r a t e i m p r o v e m e n t e x p e c t e d N o t A p p l i c a b l e 
M e d i u m d e f i c i e n c y , s i g n i f i c a n t i m p r o v e m e n t e x p e c t e d 
M e d i u m d e f i c i e n c y , m o d e r a t e i m p r o v e m e n t e x p e c t e d 
S e v e r e o r m e d i u m d e f i c i e n c y , l i t t l e i m p r o v e m e n t e x p e c t e d 
M i n o r d e f i c i e n c y o r n o i m p r o v e m e n t e x p e c t e d 
76 
T o s t G r o u p N o . v 
S a m p l e P r o j e c t N o . 
CONTINUITY PARAMETER 
A. C o n t i n u i t y w i t h E x i s t i n g H i g h w a y N e t w o r k 
E v a l u a t i o n C r i t e r i a : 
1. I s t h e p r o j e c t u n d e r c o n s i d e r a t i o n p a r t o f u s e a b l e s e g m e n t s c o m p l e t i o n 
o r p a r t i a l l y c o m p l e t e d i m p r o v e m e n t s ? 
^ Y e s No N o t A p p l i c a b l e 
How much d o e s t h e p r o j e c t u n d e r c o n s i d e r a t i o n e n h a n c e o r i m p r o v e t h e 
c o n t i n u i t y o f o v e r a l l h i g h w a y n e t w o r k ? 
( / ' S i g n i f i c a n t M o d e r a t e S l i g h t No N o t A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 









C o m p l e t i o n o f u s e a b l e s e g m e n t s a n d p a r t i a l l y c o m p l e t e d 
i m p r o v e m c n t s 
S i g n i f i c a n t i m p r o v e m e n t f o r o v e r a l l h i g h w a y n e t w o r k 
Medium improvement f o r o v e r a l l highway network 
3-0 
N o t A p p l i c a b l e _ 
S l i g h t i m p r o v e m e n t f o r o v e r a l l h i g h w a y n e t w o r k 
T e s t G r o u p No.J£_ S a m p l e P r o j e c t No.")? 
CONTINUITY PARAMETER 
B . C o o r d i n a t i o n w i t h M u l t i - M o d a l F a c i l i t i e s 
E v a l u a t i o n C r i t e r i a ; 
1. How w e l l d o e s t h e p r o j e c t u n d e r c o n s i d e r a t i o n f i t i n t o t h e m u l t i ­
m o d a l t r a n s p o r t a t i o n p l a n ? 
E x t r e m e l y P o s i t i v e E f f e c t P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e E f f e c t N o t A p p l i c a b l e 
2. How w e l l d o e s t h e p r o j e c t u n d e r c o n s i d e r a t i o n e n h a n c e o r c o o p e r a t e w i t h 
e x i s t i n g m u l t i - m o d a l t r a n s p o r t a t i o n f a c i l i t i e s ? 
E x t r e m e l y P o s i t i v e E f f e c t P o s i t i v e _ _ £ ^ N o S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e E f f e c t N o t A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r s a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 
E x t r e m e l y p o s i t i v e 
S c o r e 
P o s i t i v e 
N o t A p p l i c a b l e 
S l i g h t l y p o s i t i v e 
No s i g n i f i c a n c e 
S l i g h t l y n e g a t i v e 
N e g a t i v e 
" E x t r e m e l y n e g a t i v e 





-2 - ' 
-4 -
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T e s t C r o u p N o . 2^ S a m p l e P r o j e c t N o . 
CONTINUITY PARAMETER 
C C o o r d i n a t i o n w i t h O t h e r H i g h w a y I m p r o v e m e n t P r o j e c t s 
E v a l u a t i o n C r i t e r i a : 
1. How w e l l d o e s t h e p r o j e c t u n d e r c o n s i d e r a t i o n c o o r d i n a t e w i t h o t h e r 
p r o j e c t s i n t e r m s o f : 
( i ) f i n a n c i a l c o n s t r a i n t s , 
( i i ) m a n p o w e r a v a i l a b i l i t y , a n d 
( i i i ) p o l i t i c a l c o n s t r a i n t s ? 
V e r y D e s i r a b l e D e s i r a b l e No S i g n i f i c a n c e D i s r u p t i v e 
V e r y D i s r u p t i v e N o t a p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 










V e r y d e s i r a b l e 
D e s i r a b l e 
S c o r e 
N o t A p p l i c a b l e ^ 
J. S l i g h t l y d e s i r a b l e , n o s i g n i f i c a n c e , o r 6 l i g h t l y d i s r u p t i v e 
D i s r u p t i v e 
V e r y d i s r u p t i v e 
T e s t G r o u p N o . S a m p l e P r o j e c t N o . 
BENEFIT-COST PARAMETER 
A. B e n e f i t / c o s t r a t i o - u s e r b e n e f i t s o n l y 
E v a l u a t i o n C r i t e r i a : 
1. B e n e f i t / c o s t r a t i o b a s e d o n u s e r b e n e f i t s o n l y . 
B / C R a t i o 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 
SCALE 











V e r y h i g h b e n e f i t / c o s t r a t i o 
> M e d i u m b e n e f i t / c o s t r a t i o 
S c o r e 
N o t A p p l i c a b l e ^ 
B e n e f i t / c o s t r a t i o s l i g h t l y o v e r 1 
B e n e f i t / c o s t r a t i o e q u a l o r l e s s t h a n 1 
80 
D t t G r o u p No^ ^ S a m p l e P r o j e c t No 
ECONOMIC PARAMETER 
A . C o n f o r m i t y w i t h S t a t e , R e g i o n a l o r L o c a l C o m p r e h e n s i v e 
a n d D e v e l o p m e n t P l a n ( s ) 
E v a l u a t i o n C r i t e r i a : 
1. I m p o r t a n c e o r e f f e c t o f p r o j e c t u n d e r c o n s i d e r a t i o n as r e l a t e d t o com­
p r e h e n s i v e p l a n ( s ) o f t h e a f f e c t e d c o m m u n i t y ( i e s ) ; 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e N o t A p p l i c a b l e 
2. I m p o r t a n c e o r e f f e c t o f p r o j e c t a s r e l a t e d t o o t h e r p l a n ( s ) o f t h e 
a f f e c t e d c o m m u n i t y ( i e s ) ? 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e N e g a t i v e 
E x t r e m e l y N e g a t i v e N o t A p p l i c a b l e 











S c a l o 
E x t r e m e l y p o s i t i v e 
V e r y p o s i t i v e 
P o s i t i v e 
• No e f f e c t 
N e g a t i v e 
V e r y n e g a t i v e 
E x t r e m e l y n e g a t i v e 
S c o r e 
N o t A p p l i c a b l e ^ 
T e s t G r o u p N o . S a m p l e P r o j e c t No.-J^ 
ECONOMIC PARAMETER 
B . I m p a c t s o n L a n d V a l u e a n d D e v e l o p m e n t 
E v a l u a t i o n C r i t e r i a ; 
1. E f f e c t s o f p r o j e c t o n e x i s t i n g l a n d v a l u e a n d d e v e l o p m e n t i n t h e 
s h o r t r u n ; 
E x t r e m e l y P o s t i v e _ P o s i t i v e No S i g n i f i c a n c e N e g a t i v e 
E x t r e m e l y N e g a t i v e ^ N o t A p p l i c a b l e 
2. I m p a c t s o n f u t u r e t r e n d s o f d e v e l o p m e n t i n t h e a f f e c t e d c o m m u n i t y ( i e s ) 
i n t h e l o n g r u n ? 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e N e g a t i v e 
E x t r e m e l y N e g a t i v e ^-"f?ot A p p l i c a b l e 
P l e a s e i n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g s c a l e . 
10 







S c a l e 
E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S c o r e 
N o t A p p l i c a b l e 
S l i g h t l y p o s i t i v e 
0 — No e f f e c t 
S l i g h t l y n e g a t i v e 
N e g a t i v e 
E x t r e m e l y n e g a t i v e 
T e s t C r o u p N o v ^ S a m p l e P r o j e c t N o . 
ECONOMIC PARAMETER 
C . I m p a c t s o n T a x B a s e 
E v a l u a t i o n C r i t e r i a : 
1. S h o r t - r u n i m p a c t s o f p r o j e c t u n d e r c o n s i d e r a t i o n t o t a x b a s e o f a f f e c t e d 
c o m m u n i t y ( i e s ) , i n t e r m s o f : 
C o m m e r c i a l ( w h o l e s a l e a n d r e t a i l ) a c t i v i t i e s . 
B u s i n e s s ( s e r v i c e ) a c t i v i t i e s . 
I n d u s t r i a l ( m a n u f a c t u r i n g ) a c t i v i t i e s , a n d 
R e c r e a t i o n a l ( t o u r i s m ) a c t i v i t i e s ; 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e N e g a t i v e 
E x t r e m e l y N e g a t i v e L̂ Not A p p l i c a b l e 
2. L o n g - r u n i m p a c t s o f p r o j e c t o n t h e t a x b a s e . 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e N e g a t i v e 
E x t r e m e l y N e g a t i v e ^ i l o t A p p l i c a b l e 










-10 _ | 
S c a l e 
E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S l i g h t l y p o s i t i v e 
No e f f e c t 
S l i g h t l y n e g a t i v e 
} N e g a t i v e 
E x t r e m e l y n e g a t i v e 
. S c o r e 
N o t A p p l i c a b l e 
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T e s t G r o u p No-3 S a m p l e P r o j e c t N o . Pi 
SOCIAL PARAMETER 
C. D i s r u p t i o n t o C o m m u n i t i e s D u r i n g C o n s t r u c t i o n 
E v a l u a t i o n C r i t e r i a ; 
1. S h o r t - t e r m e f f e c t s o n a f f e c t e d c o n r o u n i t y ( i e s ) b e f o r e a n d d u r i n g 
c o n s t r u c t i o n o f p r o j e c t , s u c h a s t r a f f i c c o n g e s t i o n , n o i s e a n d d u s t 
a n d a c c i d e n t p o t e n t i a l . 
a . S e v e r e D i s r u p t i o n J ^ J - i e d i x m D i s r u p t i o n M i n o r D i s r u p t i o n 
No D i s r u p t i o n N o t A p p l i c a b l e 
b . S t r o n g O p p o s i t i o n Some O p p o s i t i o n j.—No O p p o s i t i o n 












No d i s r u p t i o n 
^ M i n o r d i s r u p t i o n —r 
S c o r e -̂S 
N o t A p p l i c a b l e 
M e d i u m d i s r u p t i o n , s l i g h t o p p o s i t i o n f r o m n e i g h b o r h o o d ( s ) 
^ S e v e r e d i s r u p t i o n , s l i g h t o p p o s i t i o n f r o m n e i g h b o r h o o d ( s ) 
M e d i u m d i s r u p t i o n , s t r o n g o p p o s i t i o n f r o m n e i g h b o r h o o d ( s ) 
S e v e r e d i s r u p t i o n , s t r o n g o p p o s i t i o n f r o m n e i g h b o r h o o d ( s ) 
S c a l e 
T o s t G r o u p N o . ? S a m p l e P r o j e c t N o . 
ENVIRONMENTAL PARAMETER 
A. I m p a c t s o n A e s t h e t i c s a n d S c e n i c E n h a n c e m e n t 
E v a l u a t i o n C r i t e r i a : 
1. V i s u a l e f f e c t s o f p r o j e c t t o b o t h h i g h w a y - u s e r s a n d n o n - u s e r s » 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e _ E x t r e m e l y N e g a t i v e N o t A p p l i c a b l e 
2. C h a n g e i n a e s t h e t i c s d u e fco p r o j e c t a s c o m p a r e d t o a n o - b u i l d 
s i t u a t i o n . 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e I—Hot A p p l i c a b l e 










S c a l e 
E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S l i g h t l y p o s i t i v e 
No e f f e c t 
S l i g h t l y n e g a t i v e 
^ N e g a t i v e 
E x t r e m e l y n e g a t i v e 
N o t A p p l i c a b l e 
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T e s t G r o u p No ."^ S a m p l e P r o j e c t N o . J\ 
ENVIRONMENTAL PARAMETER 
C. I m p a c t s o n W a t e r P o l l u t i o n 
E v a l u a t i o n C r i t e r i a : 
1. E x i s t i n g w a t e r p o l l u t i o n c o n d i t i o n a n d e x p e c t e d c h a n g e s d u e t o 
p r o j e c t . 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e N o t A p p l i c a b l e 
P l e a s e I n d i c a t e y o u r r a t i n g b y p l a c i n g a (X) m a r k o n t h e r a t i n g 








-10 _ J 
Scale 
E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S l i g h t l y p o s i t i v e 
• No e f f e c t 
S l i g h t l y n e g a t i v e 
Negative 
E x t r e m e l y n e g a t i v e 
N o t A p p l i c a b l e _ 
T e s t G r o u p No.3_ S a m p l e P r o j e c t N o . 
ENVIRONMENTAL PARAMETER 
E . I m p a c t s o n P h y s i c a l R e s o u r c e s 
E v a l u a t i o n C r i t e r i a : 
1. E x t e n t o f u s a g e o r d i s r u p t i o n t o p h y s i c a l r e s o u r c e s a s c o m p a r e d t o t h e 
n o - b u i l d o p t i o n . 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n f i c a n c e 
N e g a t i v e ^ E x t r e m e l y N e g a t i v e l̂ Not A p p l i c a b l e 











E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S l i g h t l y p o s i t i v e 
N o e f f e c t 
S l i g h t l y n e g a t i v e 
N e g a t i v e 
J 
J. E x t r e m e l y n e g a t i v e 
Score 
Not Applicable 
S c a l e 
T e s t G r o u p No.3 S a m p l e P r o j e c t N o . 
ENVIRONMENTAL PARAMETER 
F . I m p a c t s on B i o l o g i c a l R e s o u r c e s 
E v a l u a t i o n C r i t e r i a : 
1. E x t e n t o f u s a g e o r d i s r u p t i o n t o b i o l o g i c a l r e s o u r c e s a s c o m p a r e d 
t o t h e n o - b u i l d o p t i o n . 
E x t r e m e l y P o s i t i v e P o s i t i v e No S i g n i f i c a n c e 
N e g a t i v e E x t r e m e l y N e g a t i v e l^tiot A p p l i c a b l e 









S c a l e 
E x t r e m e l y p o s i t i v e 
P o s i t i v e 
S l i g h t l y p o s i t i v e 
•No e f f e c t 
S l i g h t l y n e g a t i v e 
N e g a t i v e 
E x t r e m e l y n e g a t i v e 
S c o r e 
N o t A p p l i c a b l e 
3UL ROUND FEEDBACK SHEET 
T e s t Group: ^ ? 
F u n c t i o n a l C l a s s , y & x ^ YYZ^^^TFL Type of Work 
Rank 
1 2 3 4 5 6 7 A 9 10 
P r o j e c t ' J * 3 6 / ) C 2 > R 
^•^1 Round Mode / Z 3 S 7 7 
1 s t O u a r t i l e 33.0 74.0 */./ UZ SCO SZ.O 3 2.7 3J.B 
Score Mean 11.Z 711 S7.7 32.2. 
3rd Q u a r t i l e ?2.0 7 Z.A 6.7.5 CEO VS. 2. 39. / 
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8 9 10 
R a n k i n g — 
1 7 
1 6 J 
















72.6 tn o> o> o> 
<n c <n o> o» 
«o M «* m I l 
o 
o o o o 
o o o o o 



















S c o r e 



















8 9 10 
Ranking — 
o cr> en 
on en en cn 
IT) *» «*» <N l 
o 
O o O 
o O o O 
in •CT 
S c o r e 
H o u n d : T e s t G r o u p : J 
P r o j e c t : d. 
S c o r e 
H o u n d : T e s t C r o u p : 3 P r o j e c t : "X) 
S c o r e 



















8 9 ID 
R a n k i n g — 






1 0 - | 
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- ZOO O 
o\ o> a\ o» o o» o o m i fl n •H i 1 i 1 1 o o o o O o o o o o o o m •-1 
S c o r e 
R o u n d : T e s t G r o u p : 3 P r o j e c t : 
S c o r e 


































/ s ^ ^ i ^ o - 7 / - / 
8 9 10 
Ranking — 




<n in cn 
T 




o O o o o o o to O in O o n o 
IN 
o t-l 
S c o r e 
96 
S c o r e 
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n o u n d : T e s t G r o u p : -3 

























































en o> <x» cn cn 
r- • I D U l o o O O o o 
e'­ to. m 
o> en . en 




















S c o r e 
Hound -. T e s t G r o u p : 3 P r d j e c t : 
S c o r e 
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EXAMPLE CALCULATION 
GROUP 3 - RURAL ARTERIALS - PROJECT B 
MINOR UPGRADINGS 
I. 6.1 X - + 7.0 X - + 8.6 X 5 + 5.1 X 9.5 • 6.7 
6T6" + 571 II. 8.7 X - + 8.7 X 3 8.7 X 7 + 8.7 X - = 5.0 8.7 + 8.7 
III. 6.7 X 7.5 + 6.5 X - + 6.3 X 9 + 5.7 X 9.5 = 8.7 
67  + 673 + 57  
IV. 7.9 X 5 + 6.8 X 6 + 5.7 X 8 •= 6.1 
79" + 678 + 5.7 V. 4.7 X 9 + 5.3 X 0 + 6.0 X 4 4.1 4.7 + 5.3 + 6.0 
VI. 4.  X - •= -
VI. 4.9 X - + 4.2 X 0 + 4.  X0+-X-+-X- = 0 4.2 + 4.  
VII. -X- + -X- + 4.9 X (-1) + - X - = -1.0 
4.9 
I X 4.7 X 0 + - X - + 6.5 X (-1) + - X - + 5.0 X 0 + 5.0 X 0 = -0.3 4.7 + 6.5 5.0 + 5.0 
MODEL SCORE 
6.7X6.7 + 5.0X8.7 + 8.7X6.3 + 6.1X6.8 + 4.1X5.3 + 0X2.7 +(-1)XI.2+(-0.3)X3.5 
57 ~ 87  + 673 + 678 + 573 + 27  + T72 + 3~75 » 48.5 or 49 10 
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A P P E N D I X D 
P L O T O F A D J U S T M E N T O F W E I G H T F A C T O R S 
F O R E A C H T Y P E I M P R O V E M E N T 
I M P R O V E M E N T T Y P E 1 NEW C O N S T R U C T I O N 
I M P R O V E M E N T T Y P E 2 R E C O N S T R U C T I O N A N D M A J O R H I G H W A Y U P G R A D I N G 
I M P R O V E M E N T T Y P E 3 M I N O R H I G H W A Y U P G R A D I N G 
I M P R O V E M E N T T Y P E 4 S T R U C T U R E S , NEW AND R E P L A C E M E N T S 
I M P R O V E M E N T T Y P E 5 S A F E T Y I M P R O V E M E N T S 
I M P R O V E M E N T T Y P E 6 T R A F F I C E N G I N E E R I N G I M P R O V E M E N T S 
P A R A M E T E R 1 
P A R A M E T E R 2 
P A R A M E T E R 3 
P A R A M E T E R 4 
P A R A M E T E R 5 
P A R A M E T E R 6 
P A R A M E T E R 7 
P A R A M E T E R 8 
P A R A M E T E R 9 
N E E D 
P H Y S I C A L D E F I C I E N C Y 
O P E R A T I O N A L D E F I C I E N C Y 
S A F E T Y D E F I C I E N C Y 
C O N T I N U I T Y 
B E N E F I T - C O S T 
E C O N O M I C 
S O C I A L 





3 SUM OF THE s DIFERENCES w SQUARED <c-
t?|0 




r— — _ _ — — j . 
— — 
1 





i ! j i 






i • 1 
I 





7.( 1.1 Tli 74 7.S 7 6 7̂  7.c 7 . 5. 0 g.l 
KEUFtL It ESER C« N. 1. AVG. PARAMETR ONE WEIGHT FACTORS O 1—1 
TYPE ONE 
PARAMETER TWO 
SUM OF THE DIFERENCES SQUARED 
9c O 
8 t O 
fibc 
& < t > £ 
8 4o 





- } - - | - — — , — — 1 














— , — 
— j 





AVG. PARAMETR TWO WEIGHT FACTORS 
K E U F F £ L & E S S E R C I N T o 
TYPE ONE PARAMETR THRE! 






7.2 7.1, 7.4 I S 71 7 £ 7.9 













— - 1 
1 
— - _ — 1 1 — — — • — 1 - — — 
1 
-
— — — 1 — — — — — — — 






— — — — 
— 
— 
7 . 2 7 3 7 . 4 7 . 5 7 7 7 6 7 C 
AVG. PARAMETER FIVE WEIGHT FACTORS 
& I fi. 2 
KEOFEL & ESER CI. N. Y 
T Y P E ONE 
PARAMETER S I X 
SUM OF T H E 
D I F F E R E N C E S 
SQUARED 





8 3 o 
8 t o 
— ! - - — - — — — 
1 i i 








— j . — 
i 
i 












j i ] 
i 
1 __L_ — — — _ — — — —i— 
} — . _ — I 
1 1 




a i -, ( 1 i 
1 ' 
— 
—, M > — 





G.o C.i <*.2 C I CA 6>.S fe.C 6 1 (.- f~ 6.<i 
AVG. PARAMETER SIX WEIGHT FACTORS 
7. C O 
KEUFFEL * ESSER Ct N Y 
T Y P E ONE 
PARAMETER SEVEN! 
SUM OF T H E 
D I F F E R E N C E S 
SQUARED 
9 0 o 
B / o 




_ „ ! - _ . j i 1 
j — _ 1 j i — - | -
! 
— i — 
1 1 
— 
! j ' i 1 i — 











r • • i 
! 
— — - — — j i i 
— 1 — i 
• 
— — — 
| 
i 




! ' ' — — 1 





1 — — — 
— _i 
—( - — < > T, —i i 
_1 1 I i 




5-3 S.4 A V G . PARAMETER SEVEN W E I G H T F A C T O R S fa. i C.2 fa. 3 K E U F F E L & E S S E S C « . N . Y. o 

T Y P E ONE 
PARAMETER N I N E 
SUM OF THE 
D I F F E R E N C E S • 
SQUARED 




C .y 4/> 7.0 ">| 1 J 7 * 7 < 7. S 1. g ft 
AVG. PARAMETER NINE WEIGHT FACTORS K E U F F E L «i E S S E R C2. H. X O 
TYPE 2 
PARAMETER 1 
SUM OF T H E 









— — — 
! i i i 
— — - . . . - - - — 
| 
— — — _ „ _ -— — - — — j - — — — _ 
— j — — - I — __ — i 
i — j „ i —i i 
— — —1— — — — r— 1 
i 1 — — — 





— -— — 
— « 3 
6.6? C.'t l.c 7 .1 7-2 7 9- 7.1 7 
AVG. PARAMETER 1 WEIGHT FACTORS 
7-7 7 9 
KEuFEL t ESER C« N Y 

T Y P E 2 
PARAMETER 3 
uSUM OF THE 




— — - • - — —- -•- — ..... j i i .... - I i _ . . ] _ — -— — ._... .... ..... — — — — 
—- - - j __ 
i | 
- — | — — — 
— — — — — — — — — • ! j • I — 
j — — — — — — — — - — — — — 
1 
I 
i - } - i .—j I 
— \— | 
L_.. — 1— — — • — 1 — i 
— I 1 1 1 l i ~~]~~ i — | 
! 
i 




i 1 i i 
i 
i" " 
I 1 — — — 
1 








7 ^ 7 7 ?Q 7v 3 c e./ 8.2 6.3 8.4 £ s 
A V G . PARAMETER 3 WEIGHT F A C T O R S 
6.0 
KEUFEL * ESER CJ N Y 


T Y P E 2 
PARAMETER 6 
SUM OF T H E 
D I F F E R E N C E S 
SQUARED 
2 C O d 
is ez> 






5,7 5-6 S.ct 6-0 fe. i 6,2 6-4 6.S 4.6 G.7 
AVG. PARAMETER 6 WEIGHT FACTORS 
"H— 
—i-
KEUFEL ft ESER CS NY r—' r-1 
AVG. PARAMETER 7 WEIGHT FACTORS 
TYPE 2 
AVG. PARAMETER 8 WEIGHT FACTORS K E U F F E L & E S S E R C J N Y. 
TYPE 2 
PARAMETER 9 
SUM OF THE 






— — — — — 1 I i 1 ! — | _J_ i — J — i — 
"1 i — 1 
„ 
— i 1 — — - — — — — 1 i 
— — i 
i 
! 
— _ . -j- — — ._ — — — — — I — — ! i — —r— 
— I i 
' i " I 
— 
•• 
— — — i 
1 1 i j 
— — — — — j i -4- „_j j —i — — 
! 
i i -4-i 1 1 








i "i~ i 
i 
[ 







i 1 | I — — j i I i i— i— — !__ — — — — | 
—_— — -
i—1 • j 
i | 
1 
i — — — 1 i — 
: 1 
-






6.0 C.L 6.2 6.4 4.̂  A- (-> U.1 6 b B.CI 
AVG. PARAMETER 9 WEIGHT FACTORS 
V O 
K E U F F E L & ESE8 CI N Y 0 
T Y P E 3 
PARAMETER 1 
SUM OF THE 
D I F F E R E N C E S 
SQUARED ( i S o 
I LIE 
I V u 
I IOC 
I 2 9 6 
/ ? cVo 
I 2Co 
i 2 S o 
— • — — — . _ . i - — -—\ 1 1 ; i -- : — i 




! i j i 
— — — — — — — 
" ! ' 1 i 1 i 
| 
j j — — ! 














j 1 L 
i 









• — 1 T i 
— i • • • • 1 
i 
— ! ! 
-i-l j i i •' • j — — _!_ — i • i ! -— 
1 
j i 
\ 1 i 




i — i i —\— —i  
• 
i — j I 1 — — — 
i i -— 
| ! 
I 
! — 1 
1 
1 i j • 
i 1 j 1 
1 I 1 j i | l l i j 1 1 i — 
1 i | ( 
1 
" i i 
1 w— 
' ! 1 
1 
1 
! 1 1 —|  ! 1 I i . —5 6- I <*.'\ B.\ C <S (OF G f- C ^ 
AVG. PARAMETER 1 WEIGHT F A C T O R S 
1 (• 'II ? i 


















AVG. PARAMETER 6 WEIGHT FACTORS 









/2S c 2„? 2 3 7.4 ?S Z - ^ j.Q «?.<  3. c i . I 3 2 
AVG. PARAMETER 7 WEIGHT FACTORS 
_. . . . . 
. . . 
1 
i 
— r h — — — 
! 
i ; 1 
— i 1 1 
j 
1 
I 1 i 
| —1  
j 
— — i 
-





i 1 1 i 
j - 1 
1 — - — — i i 
i 




— — | 
. 1 






i j —"T 
1 
I 
i 1 1 i 
—c ! >  I 





K E U F F E L 4 E S S E R C I N Y 





6.0 6.1 <=.2 6-"} LA 6.3 & £• L.l 
AVG. PARAMETER 1 WEIGHT FACTORS 
6£ 6,c! 7. 6 
N3 
CO 
K E U F F E L * E S S E R C ! N . Y 
TYPE 4 
PARAMETER 2 




I 3( o 
/2fe.i> 
8,2 e.? M & S 6.6 c O fi-fi fi.'J 9.6 9./ 9 > 2 
AVG. PARAMETER 2 WEIGHT FACTORS 
K E U F F E L & E S S E R C I N Y 
TYPE 4 
PARAMETER 3 















SUM OF THE 
DIFFERENCES 
SQUARED 
( 1 * 0 
l I t o 
/ -bio 
/ 2>3o 
/ i ? 0 





] -\- 1 
! 
-1 - • -
! 
_ _ _ J - — — 
! — 1 1 ! 
—-j 1 
— - J r 
i 1 _ | I ! 1 




















1 | | ; 
1 —1  
i 
__!_. 1 i 
" 1 
i • I .. ... 1 - • i j - | -
1 1 
j j i 











— I i ! 
-1 
... i . j 1 
._.! _ i •"I"
-" 
I 1 I 1 
1 
i 
i j — — — — ! I 
1 | . . . j 1 
1 . _ . j 1 — ~1 i 
1 
r 1 
1 1 — — 1 ' 1 
— — 





5. b S.T z . E ST ' t'C 6.1 fr-i 6 . ? fe-A b - \ ( > Ci 
AVG. PARAMETER 5 WEIGHT FACTORS 
















2.1 3.6 2,r< A.o 4.1 1-2 4-1 A-1? ̂ . c-
AVG. PARAMETER 6 WEIGHT FACTORS 
K E U F F E L * E S S E R C i N Y. 0  0  
TYPE 4 
PARAMETER 7 





I. 7 IB I t* Z - o 2.1 2i 2-A i . S ? . G 
AVG. PARAMETER 7 WEIGHT FACTORS K E U F F E L I. E S S E R C I N Y 
TYPE 4 
PARAMETER 8 




i ' 1' 
! 




-| "" i 
i 










1. ._. i — —-
| 









1 i i j i 
— — _. t 
j 
" P 





i 1 1 
P 
i j - 1. . — —— — 
i j - j i j 
i 
I i i i 
1 
i i i 
1—1— 1 —_l — I 
— | j I j—— j I 
—i i 
i • | i ! " i 
1 i 1 • -
j i -j- i — 
i 1 i i 
— 1 
— —< < —i C >— "C ) 3 — 
R— < ? • 
— 
\ | 
O.T 0 .6 «2. 1 'G I /'^ .1'* LA ''% 1 1 
AVG. PARAMETER 8 WEIGHT FACTORS KEUFEL * ESEfl CI N Y 
TYPE 4 
PARAMETER 9 







i 2 ? o 
3,t 3.7 3.6 ̂ A-2 4-̂  <M 4-s 
AVG. PARAMETER 9 WEIGHT FACTORS 
— — — — — — 1 _ 1 i — — 
— — — — — — — — — 
1 
i -_. 




— — ! 
i 







— — — — 













K E U F F E L * E S S E R C I N Y 
TYPE 5 
PARAMETER 1 





6.7 6 f 6.S 70 7-1 7-2 7̂  ?4 7-S 7 6 7.7 
AVG. PARAMETER 1 WEIGHT FACTORS 








H — • — — . _ — —I— 
i i I i 
. . . . . . _ 
i 
i — — — — 4- I' — ... ....... 1 — - — p— — — | i i 
i — — • — - ... 1 I — ' 1 — I • j •  j | — — — — 1 i —1  
1 
I, 
- h- 1 i i I 




i 1 ! 
— — — 1 j I 1 I I 1 I 
— — — — 
i 
— I I ! 
1 — — 
— — — 
i— — 
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2 o t o 
7.4 7 S 7 . 6 7.-7 7 .£ V-4* 5> a g / £ . 2 * . 2 5 4 
AVG. PARAMETER 2 WEIGHT FACTORS 





#.s e-6 ee £Cf 'to ?•/ 9-2 9.3 f.* 
AVG. PARAMETER 4 WEIGHT FACTORS 
TYPE 5 
PARAMETER 5 







— — i — — — • • i —" i  j i i — — — — — — 
— — — — — — — j — — 
i | i _ _ 1 i — 
— — — 
1 
I 
— t ( > < > i >— 





5 .4 SS 3 .b 5 7 5. £ 5 ? 6.t- C-l t. ? 
AVG. PARAMETER 5 WEIGHT FACTORS 6,4 K E U F F E L & E S S E R C I . N Y 
TYPE 5 
PARAMETER 6 
SUM OF THE 
DIFFERENCES 
SQUARED 
2 c i o 
j i | -J- 1 . i i -! -- ! 1 ! — — I — — 1 1 _J._ 1 1 _|._ — i — — — — — — — i — — — — 
— — — — — 




— — — 
! i i 
— 1 
— —- — — — — 
— • . i . 
i 
! — — — _ —- — — 
— — — — — 
— — 
—•* i — . — < 3 
>- j •< > f—i > — 
— 
— i — 
q.i 4-2 A.'t < M 4-S A - t , 41 4-8 <-rt S. o i 
AVG. PARAMETER 6 WEIGHT FACTORS 
K E U F F E L & E S S E R C S N . Y. 
TYPE 5 
PARAMETERS 7 , 8 , 9 
(WEIGHT FACTORS 
ARE NOT APPLICABtE" 
FOR THESE PARAMETERS-). 











AVG. PARAMETERS 7 , 8 , 9 WEIGHT FACTORS, 
K E U F F E L & E S S E R C ! N Y 

K E U F F E L Ii E S S E R 
TYPE 6 
PARAMETER 3 







— — "i — — — 4 1 
1 
i 1 
- r _ 1 | i 1 _J — j ...  - — — — i — — . . _ _..|._.. 1 — - I 1 • 1 — — ! — — — i — — — 
— 
— — — — . . . j _ { . . . - - — — — - — — — -
— — i 1 —u 
i 
— - 1 _ — — — .— 
" 
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— j i — — — — — 




—i — >. 
— — >— 
— — I—1 — — 
— — 
— — — 
7-6 F-F ?-T> ?•* 8° T-L t r . ? 8. 3 2.4 $ '/i'.i 
AVG. PARAMETER 3 WEIGHT FACTORS 
K E U F F E L & E S S E R Ci. N . Y. 
TYPE 6 
PARAMETER 4 





— — -- - j | i 1 -j -j ~ j 
I " 
1 
— — J . . . -\- — 
1 
1 i 1 i i i 
i 
1 
1 1 I i — — . . . . . _ J _ . i -
! 
1 
j | — j 
1 ) 
_ _ 
— 1 i 1 i I 
i 
| _ . — j 1 !" " 1 i1 I i i i 
i j 
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— — — — — — 
— 
* ! \ 1 I 
B.I e.A e.* £ - o Q.~> Frt ^ . o v . / > 
AVG. PARAMETER 4 WEIGHT FACTORS 




AVG. PARAMETER 6 WEIGHT FACTORS 
TYPE 6 
PARAMETERS 7, 8, 9 
(WEIGHT FACTORS ARE 
NOT APPLICABLE FOR 
THESE PARAMETERS) 
SUM OF THE 
DIFFERENCES 
SQUARED 
2 c ? o 
2 c i o 
i - | - — — — — -- • • i 
- — i - - — — — — — -- — — — — — — — — — 1 1 
— i l - — — — — — 
... — — — — — _ — — — — 










AVG. PARAMETERS 7, 8, 9 WEIGHT FACTORS 
K E U F F E L Ii E S S E R C J N X 
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APPENDIX E 
Weighting Factors for Evaluation Factors 
(Original and Adjusted) 
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ORIGINAL WEIGHT FACTORS 
I . N e e d P a r a m e t e r 
T y p e o f I m p r o v e m e n t 1 2 3 4 5 6 
T r a n s p o r t a t i o n p l a n s 8 . 8 8 . 4 6 . 1 5 . 4 6 . 5 7 . 2 
S t a t e , r e g i o n a l o r l o c a l 
in U 
o 




D e p a r t m e n t o f f i c i a l s 8 . 1 7 . 8 8 . 6 9 . 0 8 . 2 8 . 6 
C o m m u n i t y r e s p o n s e 6 . 3 5 . 9 5 . 1 4 . 5 6 . 4 6 . 6 
A v e r a g e ( P a r a m e t e r W e i g h t ) * 7 . 6 7 . 3 6 . 7 6 . 5 7 . 2 7 . 4 
I I . P h y s i c a l D e f i c i e n c y P a r a m e t e r 
T y p e o f I m p r o v e m e n t 1 2 3 4 5 6 
S t r u c t u r e C o n d i t i o n * * 7 . 1 7 . 5 8 . 7 8 . 7 7 . 9 8 . 1 




P a v e m e n t C o n d i t i o n * * 7 . 1 7 . 5 8 . 7 8 . 7 7 . 9 8 . 1 
Fa
 
P a v e m e n t A d e q u a c y * * 7 . 1 7 . 5 8 . 7 8 . 7 7 . 9 8 . 1 
A v e r a g e ( P a r a m e t e r W e i g h t ) 7 . 1 7 . 5 8 . 7 8 . 7 7 . 9 8 . 1 
I I I . O p e r a t i o n a l D e f i c i e n c y P a r a m e t e r 
T y p e o f I m p r o v e m e n t 1 2 3 4 5 6 
T r a f f i c v o l u m e 8 . 1 8 . 1 6 . 7 6 . 6 7 . 9 7 . 8 
or










A l i g n m e n t a n d g e o m e t r i e s 6 . 9 7 . 8 5 . 7 7 . 3 8 . 2 8 . 2 
A v e r a g e ( P a r a m e t e r W e i g h t ) 7 . 7 8 . 1 6 . 3 7 . 3 7 . 7 8 . 1 
153 
ORIGINAL WEIGHT FACTORS 
I V . S a f e t y D e f i c i e n c y P a r a m e t e r 







A c c i d e n t e x p e r i e n c e 
A c c i d e n t p o t e n t i a l * * 
A l i g n m e n t s a n d g e o m e t r i e s 
7 . 5 
7 . 2 
6 . 9 
8 . 3 
8 . 0 
7 . 8 
7 . 9 
6 . 8 
5 . 7 
8 . 7 
8 . 0 
7 . 3 
9 . 7 
9 . 0 
8 . 2 
9 . 3 
8 . 8 
8 . 2 
A v e r a g e ( P a r a m e t e r W e i g h t ) 7 . 2 8 . 0 6 . 8 8 . 0 9 . 0 8 . 8 
V . C o n t i n u i t y P a r a m e t e r 






s E x i s t i n g h i g h w a y n e t w o r k 
M u l t i - m o d a l f a c i l i t i e s * * 
O t h e r i m p r o v e m e n t p r o j e c t s 
7 . 6 
7 . 7 
7 . 9 
6 . 9 
7 . 3 
7 . 7 
4 . 7 
5 . 3 
6 . 0 
5 . 8 
6 . 1 
6 . 4 
5 . 6 
5 . 9 
6 . 1 
6 . 8 
6 . 8 
6 . 8 
A v e r a g e ( P a r a m e t e r W e i g h t ) 7 . 7 7 . 3 5 . 3 6 . 1 5 . 9 6 . 8 
V I . B e n e f i t - C o s t P a r a m e t e r 







B e n e f i t - C o s t r a t i o 6 . 5 6 . 2 4 . 4 4 . 2 4 . 6 4 . 3 
A v e r a g e ( P a r a m e t e r W e i g h t ) 6 . 5 6 . 2 4 . 4 4 . 2 4 . 6 4 . 3 
V I I . E c o n o m i c P a r a m e t e r 
T y p e o f I m p r o v e m e n t 
C o m p r e h e n s i v e p l a n s 
L a n d v a l u e a n d d e v e l o p m e n t 
T a x b a s e * * 
E m p l o y m e n t 
U t i l i t i e s 
8 . 9 
6 . 1 
6 . 0 
4 . 2 
3 . 6 
7 . 6 
5 . 7 
5 . 3 
3 . 8 
4 . 3 
4 . 9 
4 . 2 
4 . 4 
NA 
NA 
6 . 2 
NA 








A v e r a g e ( P a r a m e t e r W e i g h t ) 5 . 8 5 . 3 2 . 7 2 . 2 
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ORIGINAL WEIGHT FACTORS 
V I I I . S o c i a l P a r a m e t e r 
T y p e o f I m p r o v e m e n t 1 2 3 4 5 6 
D i s p l a c e m e n t a n d r e l o c a t i o n s 6 . 6 4 . 3 NA NA NA NA 




D i s r u p t i o n d u r i n g c o n s t r u c t i o n 5 . 0 5 . 1 4 . 9 4 . 8 NA NA 
P r e s e r v a t i o n o f h i s t o r i c , e t c . 
s i t e s 6 . 8 6 . 8 NA NA NA NA 
A v e r a g e ( P a r a m e t e r W e i g h t ) 6 . 5 5 . 6 1 . 2 I f 2 - -
I X . E n v i r o n m e n t a l P a r a m e t e r 
T y p e o f I m p r o v e m e n t 1 2 3 4 5 6 
A e s t h e t i c s 6 . 8 6 . 0 4 . 7 6 . 2 NA NA 
A i r p o l l u t i o n 6 . 8 6 . 5 NA NA NA NA 
ir
s






N o i s e p o l l u t i o n 
P h y s i c a l r e s o u r c e s * * 
6 . 8 
7 . 7 
6 . 5 
6 . 7 
NA 
5 . 0 
NA 





B i o l o g i c a l r e s o u r c e s * * 7 . 7 6 . 7 5 . 0 5 . 8 NA NA 
A v e r a g e ( P a r a m e t e r W e i g h t ) 7 . 3 6 . 5 3 . 5 4 . 1 - -
T y p e s o f I m p r o v e m e n t : 
1 . New h i g h w a y c o n s t r u c t i o n 
2 . R e c o n s t r u c t i o n a n d m a j o r h i g h w a y u p g r a d i n g 
3. M i n o r h i g h w a y u p g r a d i n g 
4 . S t r u c t u r e s , n e w a n d r e p l a c e m e n t s 
5. S a f e t y i m p r o v e m e n t s 
6 . T r a f f i c e n g i n e e r i n g i m p r o v e m e n t s 
* T h e a v e r a g e f a c t o r w e i g h t i s a s s u m e d a s i n i t i a l p a r a m e t e r w e i g h t , s u b j e c t 
t o f u t u r e r e f i n e m e n t s . 
* * T h i s f a c t o r i s n e w l y i n c l u d e d a n d h a s n o p r e v i o u s l y d e t e r m i n e d f a c t o r w e i g h t . 
I t i s t h e r e f o r e a s s u m e d t h a t t h e f a c t o r w e i g h t w i l l b e t h e a v e r a g e f a c t o r 
w e i g h t o f t h e c o m p o n e n t f a c t o r s u b j e c t t o f u t u r e m o d i f i c a t i o n s . 
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A D J U S T E D W E I G H T F A C T O R S 
I . NEED P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
T r a n s p o r t a t i o n P l a n s 8.8 8.4 4.1 3t4 1.5 2.2 
S t a t e , R e g i o n a l , o r 
L o c a l O f f i c i a l s 
7.2 7.2 5.0 5.1 2.5 2.2 
D e p a r t m e n t O f f i c i a l s 8.1 7.8 6.6 7.0 5.2 3.6 
C o m m u n i t y R e s p o n s e 6.3 5.9 3.1 2.5 3.4 5.6 
AVERAGE ( P A R A M E T E R W E I G H T ) 7.6 7.3 4.7 4.5 3.2 3.4 
I I . P H Y S I C A L D E F I C I E N C Y P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
S t r u c t u r a l C o n d i t i o n 7.1 7.5 8.7 8.7 2.9 1.1 
S t r u c t u r a l A d e q u a c y 7.1 7.5 8.7 8.7 2.9 1.1 
P a v e m e n t C o n d i t i o n 7.1 7.5 8.7 8.7 2.9 1.1 
P a v e m e n t A d e q u a c y 7.1 7.5 8.7 8.7 2.9 1.1 
A V E R A G E ( P A R A M E T E R W E I G H T ) 7.1 7.5 8.7 8.7 2.9 1.1 
I I I . O P E R A T I O N A L D E F I C I E N C Y P A R A M E T E R 
T Y P E OF I M P R O V E M E N T 1 2 3 4 5 6 
T r a f f i c V o l u m e 8.1 8.1 9.2 5.6 6.9 5.8 
V o l u m e / C a p a c i t y R a t i o 8.2 8.3 9.0 6.9 2.0 4.4 
S p e e d a n d D e l a y 7.7 8.1 8.8 6.3 2.7 6.1 
A l i g n m e n t a n d G e o m e t r i e s 6.9 7.8 8.2 6.3 3.2 4.2 
A V E R A G E ( P A R A M E T E R W E I G H T ) 7.7 8.1 8.8 6.3 3.7 5.1 
T Y P E O F I M P R O V E M E N T : 
1) N e w C o n s t r u c t i o n 4) S t r u c t u r e s , N e w & R e p l a c e m e n t s 
2) R e c o n s t r u c t i o n a n d M a j o r 5) S a f e t y I m p r o v e m e n t s 
H i g h w a y U p g r a d i n g 6) T r a f f i c E n g i n e e r i n g I m p r o v e m e n t s 
3) M i n o r H i g h w a y U p g r a d i n g 
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ADJUSTED WEIGHT FACTORS 
I V . S A F E T Y D E F I C I E N C Y P A R A M E T E R 
T Y P E OF I M P R O V E M E N T 1 2 3 4 5 6 
TO
R
S A c c i d e n t E x p e r i e n c e 
A c c i d e n t P o t e n t i a l 
7 . 5 
7 . 2 
8 . 3 
8 . 0 
9 . 8 
8 . 7 
9 . 8 
9 . 1 
9 . 8 
9 . 8 
9 . 8 




A l i g n m e n t a n d G e o m e t r i e s 6 . 9 7 . 8 7 . 6 8 . 4 4 . 3 9 . 2 
A V E R A G E ( P A R A M E T E R W E I G H T ) 7 . 2 8 . 0 8 . 7 9 . 1 8 . 0 9 . 6 
V . C O N T I N U I T Y P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
RS
 





M u l t i - M o d a l F a c i l i t i e s 
O t h e r I m p r o v e m e n t P r o j . 
7 . 7 
7 . 9 
7 . 3 
7 . 7 
2 . 3 
3 . 0 
3 . 1 
3 . 4 
0 . 9 
1 . 1 
0 . 8 
1 . 8 
A V E R A G E ( P A R A M E T E R W E I G H T ) 7 . 7 7 . 3 2 . 3 3 . 1 0 . 9 1 . 5 
V I . B E N E F I T - C O S T P A R A M E T E R 






B e n e f i t - C o s t R a t i o 6 . 5 6 . 2 4 . 4 4 . 2 2 . 6 1 . 3 
1 W E R A G E ( P A R A M E T E R W E I G H T ) 6 . 5 6 . 2 4 . 4 4 . 2 2 . 6 1 . 3 
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ADJUSTED WEIGHT FACTORS 
V I I . E C O N O M I C P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
C o m p r e h e n s i v e P l a n s 8 .9 7 .6 4 .4 4 .2 NA NA 
)R




T a x B a s e 6 .0 5 .3 3 .9 2 .8 NA NA 
pa
 
E m p l o y m e n t 4 . 2 3 .8 NA NA NA NA 
U t i l i t i e s 3.6 4 . 3 NA NA NA NA 
AVERAGE ( P A R A M E T E R W E I G H T ) 5.8 5 .3 2 .4 1.4 - -
V I I I . S O C I A L P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
D i s p l a c e m e n t & R e l o c a t i o n s 6.6 4 . 3 NA NA NA NA 




D i s r u p t i o n d u r i n g C o n s t r . 5 .0 5.1 3 .2 3 .6 NA NA 
FA
I 
P r e s e r v a t i o n o f H i s t o r i c 6.8 6.8 NA NA NA NA FA
I 
S i t e s , e t c . 
A V E R A G E ( P A R A M E T E R W E I G H T ) 6.5 5 .6 0.8 0.9 -
I X . E N V I R O N M E N T A L P A R A M E T E R 
T Y P E O F I M P R O V E M E N T 1 2 3 4 5 6 
A e s t h e t i c s 6.8 6 .0 2 .7 6 .2 NA NA 
A i r P o l l u t i o n 6.8 6 .5 NA NA NA NA 
to 




N o i s e P o l l u t i o n 6.8 6 .5 NA NA NA NA 
*s P h y s i c a l R e s o u r c e s 7 .7 6 .7 3 .0 5.8 NA NA 
B i o l o g i c a l R e s o u r c e s 7 .7 6 .7 3 .0 5.8 NA NA 
A V E R A G E ( P A R A M E T E R W E I G H T ) 7 .3 6 .5 2 . 2 4.1 - -
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